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Illustrated above are parts of a pneumatic pipeline convey: 
ing system. Each unit embodies an Air Operated Swing 
Check Valve and Lower Pressure Chamber. These completely 
machined and assembled units, together with those at the 
left, are presented as further evidence of the versatility of 
the Mahon organization in producing and machining Steel: 
Weld Fabricated parts and assemblies for hundreds of 
manufacturers throughout the country. If you have parts or 
assemblies in your product that could be redesigned and pro- 
duced to better advantage from a strength—weight—buk 
standpoint, or, if you are faced with a limited production on 
an item involving heavy pieces in which pattern costs are © 
consideration, you can turn to Mahon with confidence. You 
will find in the Mahon organization a unique source wilt 
complete, modern fabricating, machining and handling 
equipment to cope with any type of work regardless of siz# 
or weight . . . a source where skillful designing and 0° 
vanced fabricating technique are supplemented by crafts 
manship which assures you a smoother, finer appearing (0 
embodying every advantage of Steel-Weld Fabrication 
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and Fabricators of Steel in Any Form for Any Pusposé 
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¢ How to Heat Treat Aluminum . | . Floyd A. Lewis 
Take advantage of aluminum's wide range of proper rties through proper heat treatm ent 


s ® Vinyl Plastisols and Plastigels : | ! _ Philip O'Keefe 
ese vinyl dispersions make durable, rubber-like products 
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Alloy Steels 
Today, when Government restrictions are enforcing the use of » 
leaner alloys with unfamiliar heat treatment response, you'l . 
TOOL STEEL FROM RYERSON find Ryerson Alloy Service more helpful than ever. The owe pe 
we make to assure quality, verify analysis and guide your heat : 
Easier to Buy... Safer to Use treating are your best protection against production difficu. a 
ties, costly breakdowns. i‘ 
Steel procurement is trouble For example, we spark test our alloy stocks to guard against 
enough these days without add- mixed steels. And we put every heat of Ryerson as rolled and 
ing unnecessary steps. That’s one annealed alloy through four separate hardenability tests. The 
reason why many shops are or- result: positive hardenability knowledge of the particular ste¢! 
dering tool steel from Ryerson, hi d te wen 
their regular warehouse steel ities Y : : el 
source. And with every shipment All test information—hardenability, analysis, etc.—1s calt- 
of Ryerson tool steel you get ex- fully recorded on a Ryerson Alloy Certificate delivered with M 
act instructions on how to harden. your steel as a guide to heat treatment. So den’t take today5 i jn 
Water, oil and air hardening types alloys for granted. Order from Ryerson by hardenability 83% yy 
in stock—also ground flat stock. well as analysis—and be doubly sure. cis 
Stocks include low, medium, and high carbon alloys in | J rec 
finishes and conditions. ab 
of : 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS 
STEELS...BARS, STRUCTURALS, PLATES, SHEETS, TUBING, ETC. 


RYERSON STEEL |. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK ¢ BOSTON ¢ PHILADELPHIA © CINCINNATI © CLEVELAND * 
PITTSBURGH © BUFFALO ¢ CHICAGO ¢ MILWAUKEE ¢ ST. LOUIS * LOS ANGELES © SAN FRANCISCO © SPOKANE * o 
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Finely divided nylon powder can be processed by cold pressing and sin- 





tering, Similar to powder metallurgy techniques. Powder is processed be- 
low the melting point, and there is less tendency to internal strain. 
Dimensional stability in parts made by this method is greater than in in- 
jection molded products. Uniform blends with fillers can be made to reduce 
thermal and hygroscopic expansion or to obtain special electrical proper- 
ties. Bearings, gears, cam rollers and valve seats are possible applica- 
tions. 





New silicone rubber has tensile and elongation properties about double 








those of currently offered silicone rubbers. This material 





tive, on a property basis, with natural and synthetic rubbers. 
strengths range from 1000 to 2000 psi, elongations from 200 to 800%. 
perature service range and resistance to compressive set, ozone, 

lubricants and hydraulic fluids are as good as in presently available 
Silicone rubbers. Applications are expected in unsupported films, O-rings 


coated fabrics, gaskets, wire coatings and insulation. 


Vinyl plastisol coatings are being used more and more on plating equip- 
ment. Besides plating racks, coatings are used on ventilating ducts, tanks, 
conveyor hooks, degreasing and dipping baskets, drainboards, tank grids, 
plating barrels, flexible cable, solution agitators and submerged piping. 
chemical resistance, resiliency and durability are the selling points. 





competi- 
Tensile 


Metals production expansion plans show changing materials patterns in 








the next few years. The expansion over 1950 production for 1955 include a 
10% increase for lead, 18% for zinc, 20% for steel, 23% for nickel, 44% for 
cotalt, 50% for tungsten, 51% for molybdenum and 100% for aluminum. 






MIT has a numerically controlled milling machine. Instructions are fed 
in on punched tape. The machine does tasks in minutes which take hours by 
current practice. Instructions given the machine may be of unlimited pre- 
cision. Once the tape is properly punched, it gives a compact, permanent 
record that can be used at any time for duplicate parts. Such a tape may be 
a big saving in the aircraft industry, where one machine mills a variety 
of parts on a staggered schedule. 





Much of the post war interest in aluminum can be explained by prices. 





Between 1959 and May 1952, aluminum went down 5% in price. Steel increased 


78%, copper 118%, lead 197%, pig iron 147% and zinc 280%. 


Recently developed process reproduces photograph, painting or drawing 





“2 nonporous surface. A gelatized surface sensitive to ultra-violet light 





(Continued on page 4) 
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is used. This is claimed to be less expensive than the silk Screen process. 
Printed electrical circuits on vitreous enamel are being studied for the 
process. 


An induction heating unit is built into a new hot nut machine. Bars are 
continuous heated for hot forming in the machine. The first model is no, 
ready for testing. 





Research is progressing on rotating bands for shells. Iron powder now 
has a new technique as a competitor. The new method is to build up a band 
of soft iron around the shell by conventional welding. This soft iron, 
so far, compares favorably with iron powder in firing tests. 





Special equipment _ is used to are weld stainless steel, Ni-Span C and 
phosphorus bronze diaphragms from 0.0015 to 0.005 in. thick. The dia- 
phragms are used for pressure transducers, pressure elements and instrument 
seals. 











Abrasive belts can produce tapered aircraft skins cheaper, faster, 
better and with less capital expense than other methods. A wide belt with 
a rubber-faced contact roll cuts up to 0.l in. across a 72-in. wide aluminum 
sheet. Tolerances of +0.005 in. can be held. The aluminum can be polished 
on the same machine. 

















Fast method for purifying zirconium has been developed by the National 
Bureau of Standards. Concentrated sulfuric acid is poured into zirconiu 
sulfate or chloride solution. The resulting precipitate is dissolved in 
water and reprecipitated several times. This gives high purity zirconiw 
sulfate. 








New telephone and telegraph cable developed by the Army Signal Corps 
lasts longer, costs less and carries more traffic. The new cable is a third 
lighter than the old type. The insulation is made of plastics instead of 
rubber. Stainless steel replaces regular steel in the cable. 





Soft soldering of sheet aluminum and magnesium directly with 50-50 tin- 
lead, using no flux and no special cleaning or abrading preparation, is re- 
ported. Commercial model tool which can be engineered for specific appli- 
cations is being developed. 





Gold and silver are being plated to precise thickness and adherence 
specifications. The base metals include beryllium copper, tellurium 
bronze, telnic bronze, leaded brasses and carbon and alloy steels. Silver 
is used for excellent electrical conductivity, resistance to corrosion and 
for its lubricating and anti-galling properties. Gold is chosen for corro- 
Sion resistance and because it is a fair electrical conductor. Tiny elec- 
trical connectors and stainless steel bolts and studs are typical plated 
parts. 











See page 6 for “Materials Control Orders”’ 
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The heaviest plate ever rolled is formed into a boiler drum sec- 
tion at the Barberton, Ohio, plant of the Babcock & Wilcox Co. 


News Digest 





Drawing a hollow forging on the horizontal draw bench. 
forging is forced by the mandrel through a series of ring dies. 






Huge Hollow Forgings Formed by New Press and Draw Bench 


Forgings Up to 35-in. Dia and Largest Plate Ever Rolled Formed in New Equipment 


[he 


heaviest plate ever rolled in 


this country and huge hollow forg- 


ngs are being formed on a new 
vertical press and horizontal draw 
bench recently built and _ installed 
by the Babcock & Wilcox Co. at 
their Barberton, Ohio, plant. 

The press and draw bench will 
produce a rough hollow forging up 
(0 35 in. in outside dia with 41/,-in. 
walls. It was formerly necessary to 
make such pieces by welding rolled 
steel plates or by boring out a solid 
‘orging. The hollow forgings will be 
wed mainly for boiler parts and 
connecting steam lines operating at 
high pressures and temperatures. 

In forming these hollow forgings, 
a heated ingot is first pierced in’ the 
vertical press. This puts a length- 
Wis€ opening in the ingot. The hol- 
low ingot, or bloom, is then taken to 
the horizontal draw bench. It is fitted 
over a mandrel to hold inside dimen- 
‘tons and forced through a series 


SEPTEMBER,. 1952 


of ring dies by the head of the 
mandrel, reducing the outside diam- 
eter and increasing its length to 
proper size. The result is a seamless, 
hollow forging of predetermined in- 
side and outside diameter. 

Ingots or billets of varying cross- 
sections, such as gothics, hexagons, 
octagons, rounds, or squares with 
round corners, can be successfully 
shaped on the equipment. Various 
shapes of mandrels and dies, other 
than round, can be used on the 
horizontal draw bench to produce 
many different cross-sections, such as 
squares, rectangular shapes, D shapes 
or ovals. 

The new equipment will produce 
seamless hollow forgings from a 
minimum of 8-in. inside dia and 
3/,-in. wall thickness, in lengths up 
to 22 ft. The maximum weight of 
the cropped ingot which the equip- 
ment can handle—26,000 lb—con- 
trols the maximum final size of the 


forging, which may be 14 to 15 ft 
in length for heavy wall thickness 
and large diameters, and up to 22 ft 
in length for lighter wall forgings. 

As the special tooling for this 
process can be changed quickly, it is 
possible to produce one or two 
lengths of a particular size or of a 
specially desired specification of steel 
at very little unit cost per forging 
for the change-over. Both alloy and 
carbon steels can be successfully 
used in the process. 

When the press is used to form 
drum plates to a predetermined ra- 
dius, the piercing apparatus is moved 
out from between the press columns. 
The horizontal hot plate is moved 
under the press, below a heavy ver- 
tical plate-like structure attached to 
the moving part of the press. This 
moves down, creasing the hot plate 
longitudinally and conforming it to 
a female circular die of predeter- 

(Continued on page 10) 
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mined radius on which the plate 
rests. The plate itself is manipulated 
back and forth on the die by four 
hydraulic units which hook into U 
bars welded on each corner of the 
plate. The plate is moved by remote 
control and creased at close intervals 
to conform to the desired radius. 
The plates are finish formed cold. 

Plates up to 42 ft long can be 
handled. Up to 234-in. thicknesses, 
the entire forming is done cold. 
Heavier plates are rough formed hot, 
then finished cold. 

The vertical hydraulic press was 
built almost entirely by the B & W 
Boiler Div. Normal capacity is 6500 
tons, intensified capacity 8500 tons. 
The operating pressure is 3000 psi. 
The operating stroke is 91/, ft. The 
four supporting columns are 52 ft 
high and 26 in. in dia and each 
weighs 41 tons. The largest of the 
three press platens weighs 200 tons. 

The horizontal draw bench has a 
1200-ton rating. The overall length 
is 114 ft and the main cylinder bore 
diameter is 32 in. The operating 
hydraulic pressure is 3000 psi. No 
other such equipment exists in 
America today. 


Library Service at Metals Show 


The Special Libraries Association 
will give a demonstration of library 
service at the National Metal Con- 
gress in Philadelphia, Oct. 20th to 
24th. The librarians will establish a 
quick reference service to be at the 
——« of all visiting metallurgists 
and engineers. There will also be 
displays of the latest books and 
periodicals. 

Visitors may participate in the 
Special Libraries Association, Metals 
Section, Regional Meeting at the Na- 
tional Metals Congress. Literature 
classification and mechanical methods 
for literature handling will be dis- 
cussed in one session. Other topics 
include the organization and avail- 
ability of research reports, how to 
obtain unclassified material from the 
government, and foreign language 
literature. 
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Resistance to bending is first measured to 


determine if steel can be drawn svuccess- 
fully. 





Diameter of bend then measured. The 


smaller the diameter, the greater the 
tendency to stretcher strain during a draw. 


Hand Operated Instrument Measures Drawing Quality of Steel 


Has Proved Successful in Stamping Plants 


A testing instrument invented by 
Charles B. Buker of Jones & Laugh- 
lin Steel Corp. quickly and simply 
measures the resistance to bending of 
cold-reduced sheet and strip steel, 
and thereby gives an accurate meas- 
ure of the drawing quality of the 
material. A spherometer, also in- 
corporated in the instrument, meas- 
ures the diameter of bend in the 
sheet, giving an accurate determina- 
tion of the susceptibility to stretcher 
strain in drawing. The instrument 
has been proven in stamping plants 
in the automobile industry. 


The operator bends back a corner 
of the sheet, and the resistance to 
bending is measured on a dial. This 
shows ductility, translated into the 
probability of breaking the steel in 
a draw. Then the spherometer test is 
applied. The smaller the diameter 
of the bend, the greater the tendency 
toward stretcher strain. 

The entire test takes less than a 
minute. None of the material is de- 
stroyed. Operators are easily trained. 
The instrument has been patented 
and will soon be available commer- 
cially. 





Chrysler Salvages Critical Industrial Diamonds 


More Than 8800 Carats Recovered in 33 Plants 


Recovery of more than 8800 carats 
of industrial diamonds from Chrys- 
ler Corp. manufacturing operations 
has emphasized the importance of 
nation-wide efforts to salvage these 
vital tools. 

The Chrysler Corp. program is 
carried on in most of its 33 plants, 
where more than 7000 diamond- 
pointed tools and diamond grinding 
wheels are required for such preci- 
sion operations as boring, lapping, 


reaming and grinding. Aluminum 
pistons, for example, are turned on 3 
lathe with a diamond-pointed tool to 
measurements varying less than one 
ten-thousandth of an inch. 
Diamond dust, or crushing bort, 
is used in grinding wheels to sharpen 
tungsten carbide tools. Most bor 
comes from African mines and costs 
about $5000 a Ib. Diamond-pointed 
tools perform machining operations 
and are also required to true grinding 
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A. E. Chilcott, who heads Chrysler Corp.'s 
non-productive material control depart- 
ment, weighs 50 carats of diamond dust 
which was reclaimed from factory grinding. 


wheels made either of diamond dust 
or sharp grains of corundum and 
other hard mineral combinations. As 
the wheels become loaded with parti- 
cles of the material being ground, 
diamond-pointed truing tools are 
used to open up the grains and re- 
store the surfaces to their original 
roughness. 

“The demand for industrial dia- 
monds presently exceeds the supply,” 
according to A. E. Chilcott, who 
heads Chrysler's non-productive ma- 
terial control department. ‘This fact 
is Of paramount importance in this 
defense period.” 

Chrysler Corp. has established a 
central depot and salvage program 
for recovering impressive quantities 
of industrial diamonds and dust from 
the swarf and sludge of diamond- 
bearing grinding wheels and tools. 
These recovered diamonds can be re- 
used repeatedly. Swarf, which is 
dust produced in dry grinding, is 
tecovered by machine attachments 
which suck the dust into collecting 
bags. The sludge from wet-grinding 
processes is saved in settling tanks 
which trap the diamond material and 
Prevent its running off into the 
plant’s disposal systems. 

With the availability of a practical 
chemical process for separating in- 
dustrial diamonds from the impuri- 
ties in swarf and sludge, Chrysler 
Corp. launched its diamond salvag- 
ing Po gm less than three years 
ago, and in that time has salvaged 
‘nough diamond material to meet 
11% of its annual requirements. 
This is sold to concerns that supply 
the dressing tools to Chrysler. 
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World Leaders in Powder Metallurgy Meet in Tyrol 


Latest Developments Point to Rapid Future Progress 


The first Plansee Seminar “De Re 


Metallica” brought together about 
300 powder metallurgists and physi- 
cal metallurgists interested in the 
principles of powder metallurgy. 
The Seminar took place from July 
22 to 26 and was organized by Dr. 
Paul Schwarzkopf and sponsored by 
his companies, the American Electro 
Metal Corp. in the country, The 
Metallwerk Plansee, in Reutte, Ty- 
rol, and the Metro-Cutanit Ltd. in 
London. 


Three series of lectures were pre- 


sented, one on physical metallurgy, 
another on hard metals, and a third 
on general powder metallurgy. 


Physical Metallurgy 


Dr. H. Forestier (Strasbourg, 


France) talked on the effect of ad 
sorbed gases on the reactivity of 
solid surfaces, and demonstrated 
that adsorbed gases may markedly 
change the melting points of crystal- 
line substances as well as the trans- 
formation points of polymorphous 
substances in powder form. The 
speaker explained the observed ef- 
fects by changes in the energy levels 
of the solid surfaces. 

Dr. H. Nowotny (Vienna, Aus- 
tria) reviewed the theories con- 
cerned with bonding in intermetallic 
phases. He attempted to find simple 
relationships between bonding char- 
acter and hardness. For the refrac- 
tory carbides he showed that the 
microhardness values, which do not 





(Continued on page 13) 








U. S. Captures Powder Metallurgy Leadership 


The United States has wrested from 
Evrope the distinction of being the 
world center of research in powder met- 
aliurgy, a scientist of Sylvania Electric 
Products Inc. said recently. 

Dr. Henry H. Hausner, manager of 
atomic energy engineering of Sylvania’s 
Atomic Energy Division, said that prior 
to World War Ii, Evrope was the hub 
of scientific study and development of 
powder metallurgy, but that European 
scientists now look to the United States 
as the fountainhead of ouvistanding work 
in the field. Dr. Hausner pointed out 
that before the war, America’s dom- 
inance in powder metallurgy extended 
only to production. Now, however, this 
country is the research leader, while the 
emphasis in Europe has shifted away 
from research and toward higher pro- 
duction. 

“American metallurgists know,"’ the 
Sylvania scientist commented, “‘that we 
had to set up a strong research system 
and a great deal of experimental work 
in order to establish the best, most 
efficient production methods. At present 
we are spending a great deal more 
money in powder metallurgical research 
than has ever before been spent any- 
where in this field of science.” 

The European countries, he added, lack 
the funds required to conduct continuing 
fundamental research work. For economic 
reasons, they now are building up their 
powder metallurgical industry and are 
emphasizing manufacturing at the ex- 
pense of research and development. 

Dr. Hausner, who is one of the scien- 
tists engaged in Sylvania’s program in 


the field of nuclear reactor materials 
for the U. S. Atomic Energy Commission, 
served as chairman of the powder 
metallurgy section of an_ international 
symposium on the reactivity of solids 
held in June at Gothenburg, Sweden, 
and later was one of the participants at 
the Plansee Seminar on Metallurgy held 
in Reutte, Austria. 

Reporting on recent developments 
abroad in powder metallurgy which were 
discussed at these conferences, the Syl- 
vanian attached particular importance to 
work in Switzerland that has produced a 
new type of sintered aluminum note- 
worthy for its very high strength, par- 
ticularly at high temperatures. 

Aluminum strength is dependent upon 
grain size, Dr. Hausner explained, and 
grain size can be controlled more closely 
by powder metallurgy than by any other 
metallurgical technique. Due to its very 
fine grain structure, he said, sintered 
aluminum exhibits a greatly superior 
fatigue strength at high temperatures. 

He also called attention to a new 
process developed in Germany by which, 
for the first time in history, continuous 
sheets and strips can be made from 
metal powders. 

A third significant development is a 
new type of heating element introduced 
in Austria that may revolutionize the 
design of electric furnaces. These heat- 
ing elements, he said, are made by 
powder metallurgical methods and con- 
sist of silicon-covered molybdenum. They 
have a high mechanical strength and 
can be heated up to 3100 in air. 
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creative castings 
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Garbage Disposer Housing 


Alternator Housing Diesel Permanent Mold Piston 









Steel-Belted Piston 





Air Connector Launching Barrel for Bazooka 





Wing Actvater For many years the foundry of Thompson’s Light Metals Division quiet) 
cast thousands and thousands of hard-to-make precision parts in light alloys 
of aluminum and magnesium. 

Word got around that Thompson had the experience and facilities to cast 
light-weight, strong, heat-resisting alloy parts in permanent molds and high 
pressure dies—which eliminated the weight problems of ferrous counter: 
parts. One by one manufacturers came to Thompson for help and advice 
when they learned that the close tolerances achieved by Thompson cu 
machining and finishing costs. | 

Today, our capacity is channeled to top-rated jobs. We're building addi- 
tional facilities as fast as possible and, in the meantime, Thompson services, 
as always, are at your command. Our entire staff of creative engineers '5 
ready to help you plan new parts or re-design old ones for the future. 


STORY TOO BIG TO HIDE! 
Thompson Products, Inc. 


2269 Ashland Road . Cleveland 3, Ohio 
LIGHT METALS DIVISION 
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continued from page I] 





proportionally to the melt 
nts, do decrease proportion 

) the frequency factors. 

Dr. G. M. Schwab (Munich, Ger 
ny) presented a paper entitled 
Electron Theory of Mechanical 

Srrenoth’. Based on measurements 

of the temperature coefficients of the 

senetration hardness, he arrived at a 
elationship between the electron 

structure of metals and the energies 

required for formation and propaga- 
tion of dislocations. 

Dr. W. Seith (Munster, Ger- 
miny) discussed new concepts of 
liffusion in metals. The recently 
stablished hole formation due to 
lifferences in diffusion rates will 

fundamental changes in the 
oncepts of the diffusion mechanism 

[he experimental data given by the 

speaker were supplemented by color 

slides. 

Dr. A. G. Smekal (Graz, Aus 
tria) talked about ideal and real 
rystals. He distinguished between 
structure-sensitive and __ structure- 
nsensitive crystal properties, dis- 
issed the effect of lattice structures 

chemical bonding types, and 
the characteristics of ideal 
ire elements. 

Among other papers presented in 
he series on physical metallurgy 

re those of Dr. M. Auwaztez 

(Balzers, Liechtenstein) on the sta 
lity of inorganic compounds in 

high vacuum, of Dr. A.Kofler (Inns 

k, Austria) on micro-thermal 
nalysis, of Dr. R. Mitsche (Leoben, 

Austria) on hardness testing with 
hard metal indentors, and of Dr. F. 

Skaupy (Berlin, Germany) on pres- 

ent views on the nature of metals 

and their significance for metal cer- 
amics (powder metallurgy). 


Hard Metals 


Ing. C. Ballhausen’s (Krefeld, 
Germany) talk was entitled “Prop- 
erties of Hard Metal Alloys in Com- 
parative Presentation’. He gave a 
graphical presentation of the char- 
acteristic properties of tungsten 
carbide-titanium carbide-cobalt hard 
metals as a function of the composi- 
“ion, and suggested a standardiza- 
‘ton based on this presentation. 

Dr. F. Fitzer (Vienna, Austria) 
‘alked about high-temperature mate- 


(Continued on page 176) 
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RUBBER is right... 
use it! 

















EVERY GLASS 
OF WATER 





@ The little water meter in your cellar puts hard 
rubber to the most exacting test a material can get. The 
disc piston, for example: It spends 10 — even 20 — years 
under water, and oscillates through a dozen cycles for 
every glass of water. Machined as precise as 0.0005”, it 
must neither warp, swell, nor wear, or the meter’s accuracy 
would be lost. 

Some discs are blanked from Ace Hard Rubber sheet; 
others start as moldings with metal cores. Moisture absorp- 
tion is as low as 0.04%, tensile strength as high as 10,000 
psi. Special high-temperature compounds safely handle 
hot water. 
~ There are Ace Hard Rubber compounds that are ideal 
for many of your mechanical and electrical parts too. 
Always consult your Ace Handbook when selecting ma- 
terials — rubber or plastics — for today’s production and 
tomorrow's plans. 


80-page Ace Handbook 
Free to Design Engineers 
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Allwood is the new hardboard of 

sustained quality and strength which 

offers new applications and use 
possibilities to men in design 
engineering. Allwood’s ready 


workability, exceptional strength 





| and durability may well be the od 
| Wh 
| answer to your design or use 


lel AR D B @) AR D manufacturing problems. mz 


Simpson Logging Company of 


Seattle, Washington, are exclusive | 


national sales agents for Allwood. 









Allwood can be bent, die cut, scored, 
drilled, laminated, shaped, routed, 
planed, sawed, nailed, glued, and pro- 
cessed in almost any way you wish or 
the job demands. 
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‘Where Radioisotopes Are Finding Industrial Use 


Thickness gages, wear tests, radiography, corrosion experiments 
and surface cleaning tests are all present industrial uses for the 
radioactive materials available from the Atomic Energy Commission. 


@ RADIOISOTOPES ARE attracting a 
great deal of industrial interest today. 
While the number of isotopes being 
used in private industry is large, the 
volume of all these materials is still 
small. Most of the applications are in 
research. A few uses concern the 
practical materials selection man, 
1owever, and the general principles 
are of intellectual if not commercial 
interest to every engineer. 

Radioisotopes are by-products of 
the atomic energy program. While 
natural radium was extremely scarce, 
the artificial radioactive materials are 
available in abundance, at least in 
view of the present demand. Various 
isotopes emit beta rays, while some 
emit the more penetrating gamma 
tays, Some isotopes emit both forms 
of radiation. Various half-lifes and 
a variety of radiation strengths are 
available. 

The most important thing for the 
potential user to know is how radio- 
isotopes are being used successfully. 
There are two general fields of in- 
dustrial application: (1) tracers; and 
(2) radiation sources. 


Tracers 


A tracer is an element tagged with 
tadioactivity for identification pur- 
Poses. This tag follows the element 
through complicated chemical and 
physical processes. At any stage in a 
Process, the amount of the radioac- 
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by PHILIP O'KEEFE, Associate Editor, Materials & Methods 


tive element present and the places it 
is concentrated in can be found by 
radiation meters. The radioactive 
form of an element has for all prac- 
tical purposes the same chemical and 
physical properties as the common 
form. Complex processes can be 
studied with radioisotopes which 
would be impossible to follow by 
other techniques. 

The best known use of radioactive 
tracers is in analysis. Chemical re- 
search is a big customer. Radioactive 
chromium has been used to study 
plating processes. In metallurgy, dif- 
fusion in the solid and liquid states 
has been investigated. Radioactive 
carbon is being used to study carbur- 
ization. While these applications are 
important scientifically, ney are 
rarely a concern of the production 
or design engineer. 

Another interesting application is 
in the evaluation of industrial metal 
cleaning methods. In one particular 
case, the problem was to measure 
how much oil was left on the surface 
after cleaning by the various meth- 
ods. Gravimetric testing techniques, 
by which the specimens were 
weighed before and after cleaning, 
were not sensitive enough. Fluor- 
escent dyes in the oil were better in- 
dicators, but the most sensitive test 
was by a radiation counter with an 
oil made with radioactive carbon. 

Engine parts activated with nuclear 
fission products in an atomic pile 


yielded accurate and reproducible 
wear measurements in 2 to 4 hr. in 
engine tests. Several hundred test 
hours and an engine disassembly 
were required with the former meth- 
ods. The old way was to assemble 
carefully weighed and measured pis- 
tons, rings, cylinder liners and bear- 
ings. The engine was then operated 
and taken apart. Visual inspection, 
measuring, weighing and photog- 
raphy show the wear. This was 
slow and expensive. Disassembly 
often made subsequent test results 
erratic. In the new method, the parts 
exposed to wear are made radioactive. 
The engine is run to break it in, the 
oil is drained, and an oil supply of 
measured radioactivity is put in. 
After the engine has been operated, 
the radioactivity of oil sampled 
varies with the amount of activated 
iron worn from the engine parts. 
This gives an accurate check on wear 
without taking the engine apart. 

A similar application was made in 
studies of surface friction. One sur- 
face was made radioactive, then rub- 
bed with another surface. The ini- 
tially nonradioactive surface was then 
examined with a radiation counter to 
see how much of the first surface had 
been rubbed off. The result was quan- 
titative and easy to get. Parts of the 
same metal could be used without 
confusion. These tests were designed 
to study the relationship between 
friction and metal transfer. 
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Five absorption beta ray gages, accurate within 1%, made by Industrial Nucleonics Co. are used at various stages on a 350-ft per 
min coated abrasive continuous processing line of the Coated Products Div., Carborundum Co. Continuous records are provided and pro- 


duction line adjustments can be made without stopping the machinery. 


In general, radioactive tracers are 
used where small quantities of a ma- 
terial must be detected. The isotopes 
are easy and safe to use here. For 
very small quantities, diluted in other 
materials, the tracer method is usually 
most accurate. In analysis for large 
quantities and proportions, the new 
method may be out of the question, 
however, because of expense, shield- 





Absorption beta ray gage with Strontium 
90 used by Dayton Rubber Co. to scan 
fabric as it comes from calender. Gage 
records thickness, weight and uniformity 
of rubberized or calendered fabric. Pre- 
vious tests were conducted on a spot check 
basis. (Industrial Nucleonics Co.) 
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techniques. 


ing, requirements and comparatively 
low accuracy. 


Radiation Sources 


In other applications, radioisotopes 
are used as sources of radiation. The 
material is kept in a concentrated 
mass. The radiations are used for 
sterilization, radiography, lumines- 
cence, static elimination, in thickness 
gages and to initiate chemical reac- 
tions. Heretofore only radium was 
available for such uses, and its high 
price or the rental cost tended to 
limit its use. 

Gamma ray radiography received a 
big boost from the introduction of 
radioisotopes. Cobalt 60 is finding 
increasing use, and limited applica- 
tion is being made of iridium 192. In 
contrast to x-ray machines, isotopes 
are inexpensive and easy to move 
around. They are ideally suited for 
inspection of field work, such as pipe 
welds, pressure tanks and other en- 
gineering structures. In shops, they 
are readily moved around within 
large structures which could not ordi- 
narily be positioned for x-ray exam- 
ination. 

Gamma rays have high penetrating 
power—equivalent to 1- and 2-mil- 
lion-volt x-rays. They ca. success- 
fully penetrate 9 in. and more of 
steel. Gamma-ray radiography is 
especially suited for the detection of 
flaws in thick (over 1 in.) steel cast- 


Method is cheaper, faster and more accurate than previow 


ings and welds. It is seldom used for 
the inspection of light metals and 
non-metallics. Gamma ray sources are 
also used to find the height of mol- 
ten metal in containers. The avail- 
ability and comparatively low price 
of the artificial isotopes makes gam- 
ma ray methods practical in many of 
these applications where radiograph 
inspection heretofore was too expen 
sive. 

As the radioactive materials get 
cheaper, luminescent paints and tac- 
ioisotope static eliminators will b& 
used more. Glowing paints depend 
on radioactivity for their phosphor 
escence. The radiations cause the 
phosphorous to glow. Static elimin:- 
tors ionize the air in the path of their 
radiation and drain of electricity 
from nearby objects. This electricity 
is objectionable on paper sheets, for 
example. 

Radioisotopes are also used in 
thickness gages. Beta ray emitters 
measure thicknesses with an accuracy 
of about 1 to 3%. These beta rays att 
actually high energy electrons give 
off by the radioisotope. Gages at 
now being used successfully © 
paper, paper coatings, plastics, plasti 
coatings, adhesive tape, thin metil 
sheets, photographic coatings, lino 
leum, metal foil and rubber. Ther 
are two types of gages—absorption 
and backscatter. 

Absorption Gage—There are fout 
elements in this instrument; a source 
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of beta radiation, an ionization cham- 
ber to detect and convert the radia- 
tion to electric current; a preampli- 
fer to boost this current to measur- 
able levels; and a meter to indicate 
fluctuations in this current. The ra- 
diation source is set up on one side 
of the sheet, and the beta rays pass 
through the material to be measured 
to the ionization chamber on the 
ther side. Variations in the sheet 
ncrease or decrease the number of 
electrons absorbed before the radia- 
tions reach the detector. These varia- 
tions are shown by the meter. Essen- 
tially, this setup weighs a small area 
of the sheet. If the density of the 
material is constant, the meter shows 
thickness variations. The clearance 
between the source and the detector 
in a typical commercial unit using 
strontium-90 as the source is 2 in. 
Material weighing up to 0.021678 
lb per cu in. can be handled by the 
same unit. This corresponds to 0.030 
in, Of steel, 500 sheets of paper, 
0.090 in. of aluminum, 0.250 in. of 
tubber and 0.200 in. of plastics. 
Backscatter Gage—This instrument 
has the same components as the ab- 
Sorption gages. The radiation source 
and the detector are located on the 
same side of the sheet, however. The 
‘onization chamber picks up diffusely 
reflected beta rays. The thickness of 
Coatings On many types of base ma- 
‘erials or the thickness of sheets pass- 
ing over a calendar roll or other 
acking surface can be measured. 
The use of this gage depends upon 
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the atomic number and weight per 
unit area of both the material to be 
gaged and the backing material. The 
material to be measured and the 
backing are of different atomic num- 
ber. The backing material must be 
thick enough so that variations in its 
thickness do not affect the amount of 
radiation that it will reflect back. 
Thus, variations in the coating thick- 
ness cause variations in the amount 
of radiation absorbed by the coating. 

Backscatter gages are particularly 
useful where thicknesses across the 
entire width of a sheet must be mea- 
sured or where it is inconvenient or 
impossible to use a detector on the 
opposite side of the sheet. The clear- 
ance between the detector and the 
sheet required in a typical unit is ap- 
proximately 0.5 in. Material weigh- 
ing up to 0.0090325 Ib per cu in. can 
be measured with a typical unit using 
strontium-90 as the source. 

Beta ray gages have a number of 
advantages. They can be used on del- 
icate or easily marred surfaces, since 
there is no contact with the material. 
They are simple and cheap to op- 
erate. The gaging is continuous and a 
production record can be made. The 
results are unaffected bv material 
content within limits, and the ma- 
terial speed can be as high as neces- 
sary. The absorption gages measure 
extremely thin materials impossible 
to gage by other methods. All this 
is done on a continuous basis, with 
no test samples or machine shut- 
downs required. 






































Cobalt 60 is finding increased use for detecting defects in castings such as these. (Tracerlab Inc.) 


Using Isotopes 


It is impossible to give specific in- 
structions as to when to use radio- 
isotopes and which one to use. De- 
tails of specific techniques or equip- 
ment used today are practically 
worthless to the man considering the 
general field. A bibliography on ap- 
plications of industrial significance is 
available from the Technical Infor- 
mation Service, Oak Ridge, Tenn. 
The serial number of this publication 
is TID-5078. The Isotopes Div. of 
the AEC, also in Oak Ridge, will 
give information and assistance in 
developing any promising applica- 
tion. 

When a company decides to use 
radioisotopes, they must decide 
whether to do the work themselves 
or farm it out. If the operation will 
be simple and repetitive, workers can 
be trained by the AEC. With mere 
specialized work, it may be more 
economical to let outside research ex- 
perts handle it. 
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. To demonstrate Epon's chemical resistance, three beakers of water are covered with aluminum foil. Left, foil is uncoated; center, 


top surface of foil coated with an Epon resin coating; right, foil has Epon finish on underside. Hot caustic poured onto foils eat: 


away exposed foil on right and left beaker while center foil remains unaffected. After eating through foil on right, action is stopped 


by Epon coating underneath foil. 


This combination of properties recommends them for 
container linings, caps and closures, washing machines, 
and chemical and processing equipment. 





@ THE DEVELOPMENT OF new and 
improved surface coating materials 
has progressed with such amazing 
rapidity that, where 30 years ago the 
engineer had only the natural resins 
and oils from which to choose, to- 
day, a seemingly endless variety of 


resins, plastics, cellulose derivatives, 
* Reg. Trademark—Shell Chemical Corp. 


by T. R. HOPPER, 
Shell Chemical Corp. 
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Epoxide Resin Coatings Have Excellent | "essa 


Adhesion 
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petroleum resins, and many other 
materials are available. To this grow 
ing list of surface coating materials 
the Shell Chemical Corp. has recently 
added a group of epoxide resins, 
known as Epon,* which offer 2 ¢¥ 
approach to the protective and dec- 
orative coatings industry. 
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The Epon resins are unique in that 


they are polymers built up through 
carbo to-carbon and carbon to-oxy- 
gen linkages. he fact that ester 
formation plays no part in this poly- 
nerization contributes to the out- 
standing chemical resistance of these 
resins. The resin is a linear polymer 
which can be produced in molecular 
weights giving products ranging 
from liquids to hard, pale solids. 
The resins, which are especially use- 
ful in the protective coatings indus- 
try, are Epon 1001, 1004, 1007 and 
1009, whose melting points increase 
from 158 F, for Epon 1001, to 
312 F for Epon 1009. Because of 
the reactive groups present in the 
polymer, it can be modified with a 
variety of materials in the production 
of both air-drying and baking fin- 
ishes possessing heretofore unobtain- 
able chemical and solvent resistance, 
flexibility and adhesion. The free 
hydroxyl groups in the polymer ac- 
counts for its ability to undergo the 
general reactions of alcohols. 


The epoxide resins, as such, are 
not soluble in aliphatic or aromatic 
solvents. However, the aromatic 
types and some alcohols do exhibit 
latent solvency characteristics when 
used in conjunction with true sol- 
vents, which include ketones, esters 
and ether-alcohols. Typical solvent 
blends are equal mixtures by weight 
or volume of toluene and methy] 
ethyl ketone, toluene and Cellosolve 
acetate, toluene and acetone, and 
xylene and Cellosolve acetate. 

The two most popular methods of 
using Epon resins in coatings are: 


1. Cold cut the resin in con- 
junction with either urea-formalde- 
hyde or phenol-formaldehyde for 
use in baking finishes. 

2. The resin esterified with fatty 
acids for use in ( 
baking finishes. 


air-drying and 


The esters can be formulated with 
linseed, dehydrated castor, soya, coco- 
nut, castor, oiticica, tall oil and other 
acids in oil contents ranging from 
about 30 to 60%. The shorter oil 
lengths, requiring xylene as the sol- 
vent, are especially useful in baking 
finishes where maximum chemical re- 
sistance and adhesion are required, 
and are compatible with urea and 
melamine resins. They are not, how- 
ever, compatible with nitrocellulose. 
The medium and longer esters are 
soluble in high-solvency naphtha and 
mineral spirits, and will air dry rapid- 
ly to hard, tough, abrasion resistant 
finishes, adaptable for general utility 
finishes and trade sales items. 

Recent development work has dis- 
closed that through the use of ethy- 
lene diamine or diethylene triamine, 
coatings based on Epon 1001 can 
be cured at room temperature to films 
possessing excellent chemical resist- 
ance combined with outstanding ad- 
hesion and flexibility. Prepared in 
this way, coatings will become tack- 
free and hard in several hours, but 
maximum resistance properties re- 
quire 5 to 7 days of curing. If di- 
ethylene triamine is used as the con- 
verting agent, the system can be 
baked, and in this way complete cure 
is expected in a matter of hours or 
even munutes. 


Physical and Chemical Properties 


Adhesion—The adhesion of both 
the straight epoxide resins and their 
esters is outstanding. Properly cured 
films will withstand severe impact 
on both the film surface and the re 
verse side of test panels with no 
visible signs of failure. 

Flexibility—The urea-formalde- 
hyde-Epon resin baked films show 
excellent flexibility, but it is of ut- 
most importance that these films be 
cured sufficiently. Under-curing is 
far more detrimental to flexibility 
than overcuring, and in the case of 
urea-Epon 1007-30/70 blend, flaking 
of the film under a knife scratch 
test will occur if insufficient curing 
time or too low a baking tempera- 
ture is employed. The epoxide esters, 
both in air-dried and baked applica- 
tions, also have excellent flexibility. 
Tin-plated panels will actually fail 
by breaking under repeated flexings 
before any signs of cracking, peeling 
or loss of adhesion are observed. 

Abrasion Resistance—The abrasion 
resistance of the Epon resin-urea 
formaldehyde blends and the Epon 
resin esters is, in general, equal or 
superior to corresponding baked 
alkyd amine formulations, air dry- 
ing alkyds, and oleoresinous systems. 
Practical walk-on tests have already 
proved the superiority of Epon resin 
formulations over conventional type 
floor finishes. 

Chemical Resistance Properties 
The greatest chemical resistance 1s 
obtainable with unesterified Epon 
resin-urea formaldehyde or phenolic 
blends cured at elevated tempera- 


Epoxide resin coatings are ideal for home appliances such as washing machines where good adhesion, resistance to abrasion and to 


soap or detergents is required. Left, wringer shrouds, and right, 


base plates for washing machine chassis. (Whirlpool Corp.) 



































tures. This resistance is due to the 
fact that there are no ester linkages 
present in the resin. This eliminates 
the possibility of hydrolysis and split- 
ting by reaction with alkali. Even 
prolonged exposure CO hydrochloric 
acid, dilute and concentrated. has 
little effect upon the film. When 
modified by fatty acids, there is 
naturally some impairment in these 
properties, but Epon 1004 esters will 
show far superior chemical resistance 
when compared to an alkyd of cor- 
responding oil length. 

Color and Gloss Retention—Both 
of these properties are dependent 
upon the modifiers with which the 
epoxide resins are used. Ester formu- 


lations range from excellent, with 
the nondrying oil acids, to fair with 
the unsaturated, yellowing types of 
fatty acids. Gloss retention, gener- 
illy speaking, is very good and even 
extended exposure to elevated tem 
peratures has in many cases shown 
very little effect on this property. 
Drying Characteristics—Cold cut 
epoxide resins used with urea-formal- 
dehyde or phenol formaldehyde 
require baking at elevated tempera- 
tures, 300 to 400 F, to bring about 
complete cure. Schedules range from 
30 to 40 min at 300 F to 2 to 4 
min at 400 F, depending upon the 
system employed. Esters of the Epon 
resins will air dry in anywhere from 


Resistance to Chemicals and Solvents 





Alcohols 
Ethyl 
Isopropyl 
Secondary Buty] 
n-Butyl 
Methyl! Isobutyl 
Neosol 
Neosol A 
Diacetone 
Hexylene Glycol 
Glycerine 


Organic Chlorides 
Carbon Tetrachloride 
Allyl Chloride 


Ketones and Aldehydes 
Methy! Isobutyl Ketone 
Formaldehyde (30%) 


Cyclic Hydrocarbons 
Toluene 
Xylene 


Bases 
Sodium Hydroxide 
(All Conc.) 
Ammonium Hydroxide (10%) 


Epon YP-100 formulation is unaffected by a three months’ immersion in the 
following reagents at room temperature (all solutions are in water): 


Ethers 


Acids 


Miscellaneous Reagents 


Diethyl Ether 
Bis (8-chloroethyl) Ether 


Acetic (1%) 

Linseed Fatty 

Sulfuric Acid (Up to 75%) 
Hydrochloric (Up to 20%) 
Nitric Acid (Up to 10%) 
Phosphoric (Up to 85%) 


Liguid Detergent (100% ) 

Liquid Detergent (50%) 

Solid Detergent (1%) 

Resitoxaphene 

Sodium Methoxide (40% in 
Methanol ) 

Sodium Chlorite (25%) 

Sodium Hypochloride (5%) 

Calcium Hypochloride (5%) 

Ferric Chloride (5%) 

Water 

Salt Spray at 100 F for 500 Hr 





at 150 F, except as noted: 


Isopropyl Alcohol 
Secondary Butyl Alcohol 
Methyl Isobutyl Carbinol 
Neosol 

Neosol A 

Diacetone Alcohol 
Hexylene Glycol 

Methyl Isobutyl Ketone 


The coating is unaffected by the following materials, all exposures for 3 weeks 


Allyl Chloride 

20% Sodium Hydroxide (Boiling, 
24 Hr) 

73% Sodium Hydroxide (280 F, 
2 Weeks) 

Glycerine 

Glycerine (170 F, 6 Weeks) 

Water 





concentrations greater than 15%). 





Films slightly softened in one month's exposure at room temperature to acetone, 
methyl ethyl ketone, ethylene dichloride, hydrochloric acid (36%), sulfuric acid 
(78%), and hydrogen peroxide (15%). The coating has limited resistance to 
sulfuric acid (at concentrations greater than 85%) and hydrogen peroxide (at 
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1 hr to 8 hr, depending upon the 
amount and type of modifier 


Fields of Application 


The properties outlined a 
make possible the use of epoxide 
resins in a wide variety of coating 
applications. Their outstanding ad. 
hesion makes coatings based on these 
resins suitable for application to 
metal surfaces, plastics, ceramics, 
rubber, wood, glass and leathers. The 
choice of vehicle depends upon the 
performance properties required of 
the coating. 

As mentioned previously, maxi- 
mum chemical résistance and adhe. 
sion are obtained by using the 
unesterified resin in conjunction with 
urea-formaldehyde or phenol-formal- 
dehyde resins and curing at elevated 
temperatures. Such coatings, if prop- 
erly cured, resist, almost indefinitely, 
attack from caustic solutions, sol- 
vents, mild acids, and many other 
chemicals and solutions. Therefore, 
this type of coating is recommended 
for washing machine primers, can 
and drum linings, coatings for caps 
and closures, and for top coats in 
special cases where these properties 
are desirable or necessary, such as for 
chemical plant equipment and re- 
fineries. 

Epon resin brand primers for 
washing machines with only 10 to 
20% the film thickness of a con- 
ventional alkyd primer showed ten- 
fold improvement in detergent resis- 
tance tests as specified by the Ameri- 
can Institute of Laundering. 

Drums for flavor extracts, beverage 
concentrates, corrosive liquids, etc., 
which have hitherto been made, in 
many cases, from stainless steel, can 
now be made in the regular way if 
the interior receives an epoxide resin 
baked lining. Also, food containers 
can be given increased protection 
through the use of these coatings. 

Pipeline coatings arid oil well drill 
pipes can be coated with Epon resin 
formulations. These coatings will 
have excellent durability in these 
uses because of the chemical resist- 
ance, abrasion resistance and tough- 
ness of the film. 

Linseed fatty acid esters of Epon 
1004 make very good primers for 
exterior steelwork and for applica 
tions where it is desirable to have 
a good anchor coat for the enamel 
top coat. Epon 1007 esters with coco 
nut fatty acids, when used in con- 
junction with urea or malamine [¢s- 
ins, produce high-quality baking 


MATERIALS & METHODS 








§. 








age 


in 
can 
r if 
sin 
1ers 
ion 


frill 
sin 
will 
rese 
sist: 
igh- 


pon 

for 
lica- 
rave 
mel 
Oco- 
con- 

res- 
kin £ 











cance 








xa 


# 


Pe ot dg RESP 

er aT oid 
er TA 
aPPLiEe 2-9 ; 





Lined with an Epon resin finish, this tank car carries corrosive chemicals. 


enamels for a variety of uses. Ma- 
chine tool finishes with good oil 
resistance and outstanding adhesion 
and mar resistance can be formulated 
from dehydrated castor or soy esters. 
Decorative enamels for all sorts of 
toys, metal furniture, typewriters, 
office and hospital equipment, and 
many other items can be made from 
a vehicle of this type. Esters with 
other types of fatty acids and tall oil 
acids are easily formulated, and de- 
pending upon the percent of acid 
ised and the type, finishes for vari- 
us industrial uses can be formulated. 

Properties inherent to the epoxide 
resins, adhesion, flexibility and 
hemical resistance, are all present 
in the fatty acid esters. Short modi- 
fications, in the 30 to 40% oil length 
class, are generally used for baking 
purposes by spray application, and 
exhibit the maximum of the good 
properties offered by the Epon esters. 
Longer oil modifications, in the range 
of 50 to 55%, will air dry very 
satisfactorily and can be applied by 
either spray, brush, dip or roller coat. 

Outstanding flexibility, excellent 
dielectric properties, and high heat 
and chemical resistance of epoxide 
resins contribute to their usefulness 
as wire enamels. Epon 1009, in con- 
junction with a heat converting 
phenolic resin, or Epon 1004 in an 
ester formulation with urea or mela- 
mine can be baked using conven- 
tional wire enamel baking schedules 
‘0 insoluble and infusible films. 
These coatings are capable of with- 
standing elevated temperatures for 
extended periods of time with no 
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deleterious effects, such as loss of 
adhesion or flexibility. 

Regardless of metal used, collaps- 
ible tubes for shaving creams, tooth 
pastes, shampoos, etc. are afforded 
permanent beauty with epoxide resin 
coatings. Tests have been run on 
unfilled tubes in which the tube is 
telescoped rapidly to about 15% of 
its original length with absolutely no 
loss of adhesion, cracking, or failure 
of any kind. Their high gloss and 
excellent alkali resistance are very 
desirable properties for this use. 

Because of the outstanding flexi- 
bility and adhesion demonstrated by 
these resins, they are useful in all 
applications where stamping, crimp- 
ing or forming is carried out after 
the coating has been applied. This 
would apply to crown and cap clo- 
sures, cans, tubes, etc. 


A Typical Epoxide Resin Finish 


Typical of the coatings that can 
be formulated: with these epoxide 
resins is YP-100, which combines 
outstanding solvent and chemical re- 
sistance with the excellent flexibility, 
hardness, toughness, and abrasion 
resistance required in forming opera- 
tions on previously coated metal. 

The coating is composed chiefly of 
Epon 1007 and a coating intermedi- 
ate based on selected phenol deriva- 
tives developed by the General 
Electric Co., and known as R-108. 

This system can be applied by 
spraying, dipping, flow coating, 
roller coating or brushing. The clear 
formulation has been successfully 
used in single-coat applications, but, 


whenever possible, multiple-coat sys- 
tems are recommended which reduce 
the possibility of pinhole failure. 

Repeated testing has shown that 
this bnish, when applied and baked 
properly, has outstanding flexibility 
and adhesion on tin plate, solvent- 
cleaned cold-rolled steel (unprimed) 
and freshly sandblasted steel. Slightly 
reduced adhesion may be encountered 
on certain hot-rolled or hot-drawn 
steels. The coating is not recom- 
mended for coating aluminum or 
zinc when optimum adhesion is 
required. 


This coating system has excellent 
corrosion resistance to a variety of 
chemicals and solvents, as can be 
seen from the accompanying table. 
This high corrosion resistance com- 
bined with its other excellent film 
characteristics suit YP-100 for many 
different applications. Some of them 
include: can linings that require ex- 
ceptional flexibility and resistance 
characteristics; linings for storage 
tanks, drums, tank cars, and chemical 
processing equipment and piping; 
wire coatings; and industrial finishes 
for items used in corrosive atmos- 
pheres. 

The epoxide resins are newcomers 
to the field of synthetic surface coat- 
ings, and all of their possibilities 
have not yet been explored. Work 
to date has shown them to be ex- 
tremely versatile and useful, and it 
is felt that their introduction to the 
industry whose business it is to pro- 
tect equipment and property of every 
conceivable nature will prove an im- 
portant contribution. 
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—A NEW MATERIALS PREVIEW 








Fiberfrax fibers as produced range in length from a fraction to 3 in. and in dia 
from 0.5 to 10 microns. (Magnification 100 X) 


@ PRODUCTION OF A new ceramic 
fiber called Fiberfrax has been an- 
nounced by the Carborundum Co. 
This fiber is made by melting alumi- 
num oxide, silica and certain modi- 
fiers in an electric furnace and blast- 
ing a stream of the molten material 
with a controlled jet of air or gas. 
The product is a loosely matted ma- 
terial with the individual fibers rang- 
ing in length from a fraction to 3 in. 


B.T.U,/tr, 59. ft. and Fin, of thickness 
sees 8 § S 


and in diameter from 0.5 to 10 mi- 
crons. Fiberfrax is available commer- 
cially only in bulk, at present. 
Further development is expected to 
lead to the production of felted 
blanket rolls, firmly bonded batts, 
tape and paper. The product is not 
suitable for spinning or weaving un- 
less it is mixed with other fibers. 
Fiberfrax is a fluffy material hav- 
ing a density as produced of 2 Ib 


600 800 #3# 1000 


MEAN TEMPERATURE - F. 





Thermal conductivity of Fiberfrax packed to the recommended density of 6 Ib per cu ft. 
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New Ceramic Fiber 


per cu ft. Its outstanding properties 
are resistance to high temperature, 
light weight, low heat transfer char- 
acteristics, excellent electrical prop- 
erties and filtering efficiency. 

The new fiber can resist tempeta- 
tures up to 2300 F without deteri- 
oration in its properties and does not 
soften at temperatures approaching 
3000 F. The insulating properties of 
Fiberfrax are such that it can com- 
pete with high quality cemented te- 
fractory brick even at the present 
pilot plant price of $1 per Ib. Tests 
have shown that the time required 
to heat a furnace to a temperature of 
2500 F is reduced 50%, and 30% 
less electrical power ts required to 
maintain furnace equilibrium at that 
temperature when a lining of such 
refractory brick is replaced with 
Fiberfrax. The thermal conductivity 
is of the same order as that of glass 
fiber, but the new fiber retains its 
properties to a much higher tempera- 
ture than glass fiber, which fails in 
the moderate temperature range. _ 

Paper prepared on the expefi- 
mental machine at the National Bu- 
reau of Standards for Callinan and 
Lucas of the Naval Research Labora- 
tory has been tested for use in flame 
resistance and electrical applications. 


MATERIALS & METHODS 
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The ceramic fiber withstands furnace temperatures up to 2300 F without losing properties. 


... . « Resists High Temperatures 





Two Ib of the new fiber packed to recommended density of 6 Ib per cu ft fill the 
same volume as 14.6 Ib of high grade insulating brick but furnish the insulating efficiency 
of 20.9 Ib of the same brick. 


.... ~ IS Excellent Insulator 





Among other properties, the new fiber has pronounced filtering efficiency and capillary 
action. The outstanding capillary action is shown here. 


... . . Has High Filtering Efficiency 
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The properties of paper made from 
100% Fiberfrax are given in an ac- 
companying table. This paper was 
mechanically weak, but Callinan and 
Lucas state that a glass fiber paper 
made with fiber of the same ‘diameter 
would have the same strength al- 
though the density would be lower. 
The electrical properties of the Fiber- 
frax paper were excellent, losses be- 
ing only one-fourth of those of Kraft 
paper. 

The new fiber has definite possi- 
bilities as a filter medium. It is high- 
ly effective in removing fine particles 
in the smoke and fume ranges and 
is expected to become a useful filter 
medium for high temperature serv- 
ice particularly. Being resistant to 
most acids, such a filter could be 
cleaned readily with no danger of 
deterioration. 


Applications 


Fiberfrax is in use as a high tem- 
perature insulating material in the 
combustion and exhaust systems of 
jet engines and will be used to insu- 
late high temperature furnaces to re- 
duce the weight of the furnace and 
increase its efficiency. It is being in- 
vestigated for use in special papers; 
as a replacement or partial replace- 
ment for asbestos; in thermal and 
electrical applications; for bonding 
into insulating panels, which will not 
only be resistant to fire but will 
deaden sound; and as a filter for gas 
and fume. Other possible applica- 
tions include heavy duty brake lin- 
ings, high temperature gaskets, vibra- 
tion dampening devices, and flame 
filters to remove ash in gas turbines. 


Properties of 100% Fiberfrax 





Paper 
Thickness, In. 0.024 
Tensile Strength, Psi 14 
Tensile Strength Wet, 41 
50% Moisture, Psi 
Mullen Burst Test, Psi 1 
Elmendorff Tear No. 7 
Absorptivity High 
Porosity, Gurley-Sec 2.2 
Air Resistance, Mm- 3.5 
Water/ Mill 
Dielectric Constant* 1.08 
Power Factor* 0.02 
Dielectric Loss Factor* 0.0002 
AIEE Insulation Class C 














NOTES: Paper produced without a binder 
on the experimental mill at the 


National Bureau of Standards. 


*at 60 cycles, 1000 cycles and 10 kilocycles 
(Callinan and Lucas, Naval Research Labora 


tory) 
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Measurement of the flow of metals under load at elevated temperatures provides data for high temperature design a 


t Westinghouse. 


New Titanium-Boron Alloy Steel 


Shows Promise for Jets and Rockets 


Reviewed by JOHN L. EVERHART, Associate Editor, Materials & Methods 


Lean alloy steels such as this can serve satis- 


factorily for short life periods in applications 


where oxidation is not an important factor. 


@ IN THE DEVELOPMENT of ma- 
terials for high temperature service, 
as in jet or rocket engines, emphasis 
has been placed on the use of high- 
ly alloyed metals to meet the extreme 
temperatures involved. However, 
there are a number of applications, 
for short life periods, where oxida- 
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tion is not an important factor. For 
such applications, low alloy ferritic 
steels could be used advantageously. 
In the case of a demand for volume 
production of high temperature serv- 
ice components, the use of lean al- 
loys in all possible applications 
would be imperative. 


In addition to their strategic value, 
ferritic materials have other charac- 
teristics which make them attractive 
for moderately elevated temperature 
service. These include higher thermal 
conductivity, lower coefficients of ex- 
pansion, and greater ease of fabrica- 
tion than the highly alloyed steels. 
They can also be inspected by mag- 
netic particle methods. 

During an investigation under- 
taken to develop suitable low alloy 
steels for this service, the high tem- 
perature creep and rupture properties 
of six SAE, six special ferritic steels, 
and five stainless steels were de- 
termined. While the chromium- 
molybdenum and chromium-molyb- 
denum-vanadium steels had _ the 
highest strengths of the standard low 
alloy compositions in the 800 to 
1200 F temperature range, it was 
found that nitrogen, titanium and 
boron were more effective in increas- 
ing the high temperature strength 


MATERIALS & METHODS 
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The new chromium-molybdenum-titanium-boron steel has good creep properties at 1200 F and can be employed for certain jet engine com- 


of ferritic steels than the more fa- 
miliar elements. 

An intensive study on 30-lb la- 
boratory melts of the titanium-boron 


steels with a number of alloy addi- 
tions showed that those having a ti- 
tanium-carbon ratio of 2 to 4 were 
superior to those in which the ratio 


was higher. Creep and rupture 
strengths at 1200 F increased con- 
tinuously, with carbon increasing up 
to 0.20%, the maximum investigated. 
Titanium-boron alloys containing 2 
to 3 chromium and 1% molybdenum 
had the best properties of all the 
alloys investigated. It was deter- 
mined that boron variations from 
0.010 to 0.10% had no significant 
effects on the high temperature 
properties at 1200 F, molybdenum 
was most effective in improving the 
hot strength of the titanium-boron 
steels, and chromium provided re- 
sistance to scaling and oxidation. It 
was found in this investigation that 
tungsten and vanadium added to 
the 3 chromium-1% molybdenum- 
titanium-boron steels to a maximum 
of 0.15% individually or in com- 
bination gave only a minor im- 
provement in creep and rupture 
strength. 

With these laboratory results as a 
guide, a 600-lb commercial heat of 
3Cr-1Mo-Ti-B steel having a titan- 
um-carbon ratio of 2 was produced 
tor the investigation of the high 
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ponents. (Pratt & Whitney) 


temperature properties. The low 
titanium-carbon ratio introduced a 
problem, for it has been deter- 
mined that high boron steels which 
do not contain sufficient titanium to 
stabilize the carbon have a tendency 
toward red shortness. By limiting 
the hot working temperature to 
1850 F, it was possible to overcome 
the anticipated trouble and to forge 
and roll the alloy into sheet without 
difficulty. The room temperature 
tensile properties of the sheet were 
high enough to meet the room tem 


perature requirements for gas turbine 
wheels. 


Heat Treatment 


In order to develop the desired 
high temperature properties in the 
Cr-Mo-Ti-B steels, suitable heat 
treatment is necessary. Tempera- 
tures sufficiently high to completely 
austenitize the steel and, in addition, 
allow maximum solution of the ti- 
tanium, boron and carbides are re- 
quired. Thus, these steels must be 
heated to 1900 to 2100 F. In sheet 


Seam welding a stainless steel tail pipe casing at Pratt & Whitney. Procedures for welding 
the new ftitanium-boron steel are not yet fully developed. 











Comparison 


of Creep and Rupture Properties at 1200 F 





Stress, Psi for 1% Creep in: 


Stress, Psi for Rupture in: 





100 Hr 300 Hr | 




















Material Heat Treatment 1 Hr 10 Hr 100 Hr 300 Hr 1 Hr 10 Hr 
3 Cr-1 Mo-Ti-B* 2100 F in He, air-cooled 50,000 40,500 22,000 15,000 52,100 42,000 28,000 | 
3 Cr-1Mo-Ti-B* Preheated at 2100 F 43,000 | 23,000 | 16,000 - 47,000 | 26,000 | 18,0 | 
Hot rolled at 1850 F 

18 Cr:8 Ni Annealed 17,000 16,500 16,200 16,000 38,000 31,000 21,000 17,000 

18 Cr-13Ni-2Mo Annealed 17,000 17,000 17,000 16,500 37,000 33,000 28,000 25,500 
* 600-lb heat i 
Tensile Properties of 600-Lb Heat of 3Cr-1Mo-Ti-B Sheet therefore, it is believed that the al. 
teration in the titanium-carbon ratio 
Ten Yid Siene during welding was responsible for 

Composition, Condition Str, Str, in the low values obtained. 

% | Psi Psi 2 In. % In a second set, butt welds were 
0.065 C Norm.1900F | 127,500 105,000 5 made using « filler rod of type 347 
0.34 Mn | steel. Short time rupture strengths 
1.06 Mo Norm. 2100 F 124,000 96,500 7 were inferior to those of the parent 
ery hte metal in these tests also. However, 
28 Si aa 143,000 110,000 ? in tests which exceeded 100 hr, the 
2.91 Cr 2100 F, hot 
0.14 Tj rolled at 1850 F rupture strengths of welded spec- 

mens with the bead left on were 











form, full hardness can be obtained 
by cooling in air from the normaliz- 
ing temperature. 

Equivalent hot strength properties 
with improved ductility can be ob- 
tained from hot rolled sheet without 
subsequent normalizing. However, 
the slab should be heated to 2100 
F for solution of the alloying ele- 
ments and carbides and then cooled 
to 1850 F for hot rolling. 


Elevated Temperature Properties 


Creep tests were run at several 
temperatures to determine the rate 
of deformation as compared with 
those of other materials. It was 
found that for 1% deformation in 
50 hr at 1200 F, the Cr-Mo-Ti-B 
steel supports a higher stress than 
any of the annealed stainless steels 
under the same conditions. For 1% 
deformation in periods up to 1000 
hr at 1200 F, this alloy is superior 
to any of the low alloy steels in- 
vestigated and to some of the highly 
alloyed steels. Rupture tests gave 
similar results. 

Because of the low alloy content of 
the Ti-B steels, they are not notably 
resistant to corrosion or oxidation at 
high temperatures. At 1200 F for 
periods of several hundred hours, 
air oxidation is not prohibitive for 
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sheet stock of the 3Cr-1Mo-Ti-B 
composition. However, at higher 
temperatures, scaling becomes a sig- 
nificant factor in causing premature 
failure, and tests were made with 
ceramic-coated samples to secure pro- 
tection from oxidation. No superi- 
ority in strength was found with 
these coated samples at temperatures 
up to 1200 F. However, at 1400 F. 
the coated material is definitely su- 
perior to the uncoated sheet. 


Welding Characteristics 


In the fabrication of jet engine 
components from sheet stock, weld- 
ing is frequently employed. There- 
fore, an evaluation was made of the 
effect of welding on the high tem- 
perature rupture properties of the 
3Cr-1Mo-Ti-B_ steel. Welds were 
made by the inert-gas-shielded arc 
process using a copper back-up strip 
to minimize the formation of a heat 
tempered zone. 

In one series of welds, no filler 
rod was used. Welds with the bead 
ground flush with the surface were 
tested at 1100 and 1200 F. They 
were not as strong as the parent 
metal and failure occurred in the 
edge of the weld metal. Normaliz- 
ing the samples after welding did 
not improve the properties and, 


close to those of the parent metal. 

Although the welded joint high 
temperature rupture strengths were 
not equivalent to the parent metal, 
they were quite high. Since the 
failures were confined to the weld 
metal in both cases, further investi- 
gation of welding procedures and 
filler rods might result in improved 
welds. 


The development of these alloys 
was done at the Cornell Aeronautical 
Laboratory under contract No. W- 
33-038 ac. 21094 with the Air Ma- 
terial Command in_ collaboration 
with the Research Laboratory, Ti- 
tanium Alloy Manufacturing Div., 
National Lead Co. 
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gefore aluminum collapsible tubes are la- 
beled, they are annealed in a continuous- 
type furnace (background). 


How to 


Heat Treat Aluminum 


by FLOYD A. LEWIS, The Aluminum Association 


To take advantage of the wide range of 
properties obtainable through heat 
treating aluminum alloys, careful choice 
of method and equipment is essential. 


@ ONE OF THE principal reasons 
why aluminum is one of our most 
versatile metals is that it is available 
in an extremely wide range of tem- 
pers, or physical characteristics. Some 
of the temper variations are brought 
about by cold working the metal, 
some by heat treatment, and others 
by both methods. Heat treatment 
alone will produce tempers ranging 
from complete softening to high 
strength and hardness, depending on 
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the temperature, time of treatment, 
and rate of cooling. 

A number of heat treatments are 
used. Cast ingots are usually pre- 
heated before being rolled, forged, or 
extruded. This is done to improve the 
structure of the metal. Annealing is 
employed to remove the strain hard- 
ening resulting from cold working 
operations when the user wants the 
metal in this temper or when further 
cold working is necessary. Maximum 


strength can be developed in some 
alloys by a solution heat treatment. 
This may be followed by artificial 
aging for added strength or dimen- 
sional stability. Aging also is em- 
ployed by itself for similar purposes. 

The mechanism of heat treatment 
is involved intimately with the basic 
metallurgical behavior of the metal 
and its alloys. Only enough of the 
theoretical aspects of the subject will 
be introduced here, however, to facili- 
tate an understanding of the various 
heat treatments, what they do, and 
how they are applied. 


Preheating 


Molten aluminum alloy does not 
solidify at one specific temperature, 
but over a range of temperatures. The 
structure of the metal is not uniform, 
but contains alloy constitutents of 
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varying proportions. For example, 
with a liquid alloy containing 4.5% 
of copper, the first crystals to form 
contain less than 1% copper. The con- 
tinued removal of relatively more 
aluminum causes gradual enrichment 
of the melt. The last metal to freeze 
contains more than 20% copper, 
which is a brittle alloy. Thus, the 
grains vary from those at the center 
which contain less than 1% copper 
to those which contain 5.65% (the 
limit of solid solution) at the sur- 
face, while the richer alloy forms a 
network between grains. 

The cast metal may also contain 
small amounts of intermetallic com- 
pounds of fixed composition. Such 
compounds may be formed between 
aluminum and the alloying metals as 
well as between the alloying metals 
themselves. 

To make the metallic structure more 
homogeneous, ingots intended for 
rolling, forging and extrusion are first 
preheated. This treatment tends to 
equalize the concentration of alloying 
elements so that the ingot is more 
readily hot worked. To be effective, 
preheating must be done at relatively 
high temperatures for fairly long 
times. Depending on the type of alloy, 
the temperature will range from 900 
to 970 F and the time from 4 to 
12 hr. 


Annealing 


Annealing is used for either soften- 
ing or removal of residual stresses. 
Since cold working causes strain 
hardening in aluminum alloys, anneal- 
ing is particularly useful in producing 
wrought forms of the metal-sheet, 
plate, foil, rod, bar and wire. 

Cold working alters the crystalline 
structure of the metal by producing 
fragmentation of the grains. The 
Original structure can be restored by 
heating the metal above a certain 
temperature called the recrystalliza- 
tion temperature. When this recrystal- 
lization 1s complete, the metal is fully 
annealed. 

Depending on the alloy, the tem- 
perature for complete annealing will 
range from about 650 to 800 F, For 
example, complete softening occurs 
almost instantaneously at 650 F for 
2S and 52S, and at 750 F for 3S. 
These temperatures are not critical but 
should not be greatly exceeded. Lower 
temperatures require holding the ma- 
terial at those temperatures for longer 
periods. Rate of cooling is not im- 
portant and should not be rapid 
enough to cause undue distortion of 
the material. 
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Most alloys susceptible tc solution 
heat treatment (discussed in the next 
section of this article) can also be 
annealed at 650 F, while tempera- 
tures of 750 to 800 F are required 
for such high strength alloys as 75S 
Annealing temperatures of these al 
loys must be held for 2 to 3 hr 
and must not be greatly exceeded. 
Slow cooling to about 500 F is rec- 
ommended, and for alloy 75S the 
cooling rate should not exceed 50F 
per hr. 

Annealing is employed between 
operations in production of wrought 
aluminum alloys in various forms and 
tempers. It is sometimes employed by 
the user as well, in fabricating the 
metal into end products. Fabricating 
operations involving considerable cold 
working may require the metal to be 
annealed between operations in order 
to be workable during final fabri- 
cating steps. Many fabricating proc- 
esses, of course, involve only a moder- 
ate cold working, and in these cases, 


metal in a partially work hardene 
condition is used. 

The final anneal that a nonheg 
treatable alloy receives 1S ZiveNn so that 
cold work following the anneal yijj 
produce the desired temper. Attai: 
ment of this final temper sometim 
requires only a partial anneal. Treat 
ments of this type are given at lower 
temperatures than those ordinarily 
used for full anneal, to limit the de 
gree of recrystallization of the metal 

Annealing treatments are usually 
not applied to aluminum alloy cag. 
ings, although sand and permanent 
mold castings sometimes are 9 
treated. The purpose of annealing 
castings is not for softening but to 
relieve residual stresses produced by 
unequal cooling rates in adjacent 
thick and thin sections and by con. 
traction on hard cores and inserts 
Temperatures employed are in the 
600 to 700 F range, and the castings 
are held at these temperatures for 
several hours. 


Recommended Conditions for Thermal Treatment of 
Common Wrought Aluminum Alloys 





Alloy Designations 














Annealing Treatment Solution Aging Treatment | 
———$_$__—____ = . ae ene Heat — ———= 
ASTM Treatment 
“aoe Common Temp, 
Com- Temp, Time, F Temp, Time, 
New Old mercial F Hr F Hr | 
990A A2 2S 650 b 
MIA M1 3S 77 b a 
MGIIA MGI 4S 650 b “ 
GP60A_ = CP21 11S 775% 2-3 950 320 12-16 | 
CS41A_CS4I 14S 775% 2-3 940 340 8-12 | 
CM41A  CM41 17S 7755 2-3 940 — 
CN420 = 18S 775h 2-3 950 340 8-12 | 
CG42A_ CG21 24S 775 2-3 920 375¢ 7-134 | 
CS41C CM21 25S 775% 2-3 960 340 8-12 
SGI21A _ 32S 7755 2-3 950 340 8-12 
AL43 $2 43S 650 b ~ - - | 
GIA _ B50S 650 b —t — a 
GR20A GR 52S 650 b : . = | 
GS11B GS22 | 535 7752 2-3 970 350 os | 
450 1-2 
GSII1A | GS2!1 61S 7758 2-3 970 320 | 16-20 
350 6-10 
GSIOA  GS2 63S _ — — 450 1-2 
350 6-8 
ZG62A ZG42 75S 775° 2-3 870! 2508 24-28 
ied 





* Soaking time varies with the product, type of furnace, and size of load. For sheet heat treated in a bath o 
molien salt, time may vary from 10 min for thin material to an hour for thick material. With air furnace 
times up to several hours may be required because the metal reaches heat treating temperature more slow!) 


A minimum of 4 hr is recommended for forgings. 
Time in furnace need be only long enough to bring all parts of load to annealing temperature. 
Cold working after solution heat treatment and before aging (precipitation) treatment is necessary to secur’ 


v 


oplimum properties. 
For extrusions, a time of 6 hr is recommended. 


a 


before use. 


Should be followed by heating for about 6 hr at about 450 F, if material is to be stored for an extended perio 


Sheet may be treated at higher temperatures (up to 925 F). 
Two-stage treatments comprising 4 to 6 hr at 210 F, followed by 8 to 10 hr at 315 F, or 2 to 4 hr at 250 F 


followed by 24% to 3\% hr at 325 F, may be used for sheet or cold-drawn wire. 

b This treatment is intended to remove the effect of heat treatment and includes cooling at a rate of about 50 F 
perhrio500 F. Rate of subsequent cooling is unimportant. Treatment recommended for alloy 990A (25) 
can be used to remove effects of cold work or partially to remove the effect of heat treatment if a_compleey 


annealed material is nol required. 


MATERIALS & METHODS 
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Solution Heat Treatment and 
Aging 


High strength aluminum alloys 
ire obtained by using the solution 
heat treatment. In this treatment, the 
temperature is raised to a point 
slightly under the lowest temperature 
at which any of the alloy constituents 
will melt. The temperature is held at 
this level long enough for the alloy- 
ing elements to go into solid solution 
in the aluminum. The metal is then 
suddenly cooled, or quenched, so that 
most of the alloying elements are held 
in solid solution. A more nearly 
homogeneous solid of the composi- 
tion of the original molten alloy is 
the result. 

For an alloy of aluminum to be 
responsive to solution heat treatment, 
it must contain at least one constitu- 
ent, such as copper, which has greater 
solid solubility at elevated tempera- 
ture than at room temperature. For 
best results, the amount of this addi- 
tion should not exceed that which is 
completely soluble at temperatures 
just below the melting range of the 
alloy, although small additions of 
other alloying elements can be made. 

Wrought alloys show a greater 
degree of improvement and require 
shorter times for completing the 
solution heat treatment process than 
casting alloys. Maximum strengths of 
more than 80,000 psi for wrought 
alloys and less than 50,000 psi for 
castings are attained. Such strengths 
are several times greater than those 
of the same alloys without heat treat- 
ment, 


Hardness of the alloy also is in- 
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Quenching a batch of small aluminum forgings after solution heat treatment. 





creased by solution heat treatment, 
while ductility and elongation are 
reduced. Other characteristics are 
affected to a lesser extent. 

Since the concentration of dissolved 
constituents in aluminum alloy that 
has been solution heat treated greatly 
exceeds solubility at room tempera- 
ture, the alloy after quenching is in 
an unstable condition. Precipitation 
of alloying constituents from this 
supersaturated solid solution begins 
at once. The action is comparatively 
slow, however, because of low mo- 
bility of the atoms. 

With notable exception of one 
forging alloy, there is further increase 
in tensile and yield strengths as the 
precipitation process proceeds. De- 
pending upon the alloy, this aging or 
age hardening, as it is called, can be 
completed within comparatively brief 
time or continue for months. Other 
changes can be produced by artificial 
aging or precipitation heat treatment, 
which consists of holding the alloy at 
slightly elevated temperatures (usu- 
ally in the range from 240 to 380 F) 
either immediately after solution heat 
treatment or after natural aging. The 
selection of conditions is a compro- 
mise between the use of as low a 
temperature as possible in order to 
develop maximum strength and the 
necessity for keeping time at a mini- 
mum to reduce manufacturing costs. 
Conversely, holding these alloys at a 
low temperature retards or completely 
arrests age hardening. 

Temperatures used in solution heat 
treating range from 825 to 980 F, 
depending upon the alloy, and usu- 
ally must be within 10 degrees or less 






of the required temperature. Maxi- 
mum strengths in the alloy cannot be 
obtained at too low a temperature, 
while there is danger of melting some 
constituents at too high a temperature. 
The rate of heating may influence size 
of grains formed, and should be 
reasonably fast to prevent the torma 
tion of coarse grains if the material 
has been cold worked. 

Soaking time, or the time during 
which the alloy is held at the treating 
temperature, may vary from 10 min 
to 12 hr or more, depending upon the 
alloy, type of furnace, and the thick- 
ness of sections. Sheet can be treated 
in the minimum time, whereas heavy 
forgings require the longest times. 
The time is measured from the in- 
stant that the coldest section reaches 
the minimum soaking temperature, 


Vertical furnaces for heat treating alumi- 


num extrusions. Note quenching pits at 
base of furnaces. 


and is so chosen as to put substantially 
all of the soluble elements into solid 
solution. Too short a time results in 
incomplete solution, and too long a 
time may result in difficulties with 
oxidation and with diffusion in so- 
called ‘“‘cladded” materials, which are 
composed of two different alloys. The 
exact times are usually adjusted by ex- 
perience. 

At the end of the required soaking 
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period, the material must be cooled 
rapidly to retard or prevent a recur- 
rence of the original conditions. For 
some alloys the time interval between 
removal from the furnace and quench- 
ing is critical and must be held to a 
minimum ; the permissible maximum 
time may be as little as 10 sec. 

The method of quenching em- 
ployed depends upon the form of the 
work, the alloy, and the properties de- 
sired. Typical recommendations are 
for the quenching of most casting al- 
loys in water at 150 to 212 F, with 
preference for boiling water to mini- 
mize stresses and distortion, and for 
the quenching of wrought alloys in 
cold water, although bulky sections 
may call for water at 140 F or more. 
Oil baths, water sprays and air cooling 
are other methods that can be em- 
ployed. 

Natural aging alloys attain full 
strength within four or five days after 
quenching, and usually attain 90% 
after 24 hr. Alloys requiring arti- 
ficial aging also harden to some extent 
at room temperature, but the rate of 
change in some instances is too slow 
for carte benefit. Many, however, 
can be placed in stock to attain maxi- 
mum strength in a few days without 
further treatment. Artificial aging is 
applied by raising the temperature to 
the precipitation heat treatment temp- 
erature and maintaining it for a suit- 
able length of time. Variation should 
not exceed + 5 F. The time and 
temperature must be worked out to a 
compromise between the use of as low 
a temperature as possible in order to 
develop maximum strength, and the 
limitation of time for practical com- 
mercial production. 

Small changes in dimensions, com- 
monly spoken of as growth, accom- 
pany the age hardening process. The 
magnitude of change is insignificant 
in natural aging, but may require con- 
sideration in artificially aged pieces 
that are machined to close tolerances 
prior to aging. If artificial aging is 
continued long enough, practically all 
of the growth to which aluminum 
alloys are subject may be consum- 
mated during the heat treatment proc- 
ess. These treatments are called over- 
aging or stabilizing treatments and 
are employed where a high degree of 
dimensional stability is required. 
Some loss of tensile and yield 
strengths occurs in the process so that 
a compromise often becomes neces- 
Sary. 
Aging treatments are sometimes 
given without solution heat treatment, 
especially with permanent-mold cast- 
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ings which come from the molds in 
semi-solution-treated condition. Sta- 
bilizing aging treatments also are 
given without prior solution heat 
treatment. 

Intentional retardation of the aging 
process sometimes may be desirable, 
and can be accomplished by refrigera- 
tion. For example, rivets can be 
stored at low temperature to be kept 
soft until driven, after which age 
hardening takes place at room tem- 
perature. 

No harmful effects result from the 
repetition of the heat treatment of the 
bare aluminum alloys, although pro- 
tection against possible high tempera- 
ture oxidation during the heating cycle 
is advisable. Sodium or potassium 
fluoborate can be used for the pur- 
pose. Cladded alloys, however, are 
extremely limited as to number of re- 
solution heat treatments because of 
diffusion. 

Following solution heat treatment, 
some straightening and flattening op- 
erations may be necessary to remove 
warping and kinking. Depending 
upon the alloy, some changes in phys- 
ical characteristics can be expected 
to result from this work. 

The effects of solution heat treat- 
ment can be removed by annealing. 
A 2-hr soak at 750 to 800 F, fol- 
lowed by cooling to 500 F at a 
maximum rate of change of 50 F 
per hr, can be employed when 
maximum softness is desired. A 1-hr 
soak at 640 to 660 F, followed 
by air cooling, is generally satis- 
factory if maximum softness is not 
required. 

Various difficulties can arise in 
solution heat treatment as a re- 
sult of procedures or prevailing 
conditions during the process. Both 
insufficient heating, as by the use 
of too short a soaking time or 
too low a temperature, and over- 
heating can cause tensile and yield 
strengths to be too iow. High 
temperature oxidation, slow quench- 
ing, and slow transfer from heat- 
ing period to quenching are other 
causes of low strength. Overheat- 
ing also can lead to the formation 
of blisters on the surface and to 
the occurrence of cracks during 
quenching. 

Improper support of the ma- 
terial being treated can result in 
excessive wa and _ distortion, 
although these difficulties also re- 
sult from improper heat distribu- 
tion in the furnace or a drastic 
quench. In turn, the excessive 
straightening and flattening that is 


required can result in low elong,. 
tion, accompanied by an abnormally 
high yield strength. 


The atmosphere in which the 
heating is done is important be 
cause of the effects of moisture cop 
tent and combustion products. An 
trace of sulfur compounds is par. 


ticularly harmful. Safe atmospheres 
have been found to be air with , 
low moisture content and a mix. 
ture of air with combustion prod. 
ucts, provided the latter comprise 
about 33% or more at all times 
during the heating cycle. The cladded 
alloys are not attacked in commercial 
heat treating operations. 

Improper quenching or improper 
reheating after solution heat treat- 
ment renders some alloys susceptible 
to intergranular corrosion when ex. 
posed. to corrosive conditions. This 
results in drastic lowering of ten. 
sile strength and _ elongation in 
those alloys. If a salt bath is used 
for heating, care must be taken tc 
remove all traces of salt upon te. 
removal of the work from the bath, 
particularly im recesses in castings 


Equipment 


Selection of furnaces for heat 
treating aluminum alloys must take 
into consideration such factors as 
uniformity of temperatures avail- 
able, facility of operation, freedom 
from undesirable reactions with the 
alloys being treated, and costs, both 
initial and operating. Fuels used can 
be gas, oil or electricity; heat can 
be transferred to the work by air, 
oil or molten salt. 

Gas and oil fired furnaces for air 
heating can either expose the alloys 
being treated to products of com- 
bustion or use a recirculating air sys- 
tem for heating. The latter type is 
advantageous because by use of high 
air velocities rapid and uniform 
heating can be attained. Air fur- 
maces have the advantage that tem- 
perature can be varied rapidly if 
the same equipment is used for 
treating several alloys. Although 
reasonable, the initial cost is higher 
than for salt baths; operating costs, 
however, are lower. 

Salt baths are the most commonly 
used of the liquid baths. Oil baths 
present a potential fire hazard, and 
usually tend to be messy. The salts 
used in various mixtures are sodium 
and potassium nitrates and sodium 
nitrate. The addition of an inhibitor 
is desirable. Salt baths are critical in 
operation, and care must be taken 
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ao water is introduced with the 
being treated to prevent an 
ve formation of steam. Some 

bath is removed with the 

requiring replenishment of 
the th and thorough washing of 
ished work. However, heating 
tes are very fast and temperatures 
are usually uniform, so that these 
baths are ideal for small parts, 
mixed loads, and large thin sections. 
The difficulty of cleaning castings 


may discourage the use of salt baths 
for this class of work. 








For small operations, furnaces of 
the pit type can be used, but for 
large scale operations, car type and 
continuous furnaces are preferable. 
The weight of a single charge may 
run from at little as 100 lb to more 


than 10 tons. 


With the continuous 


type furnaces, greater uniformity of 
temperature and more definite and 
shorter intervals between heating and 


quenching can be maintained. 
Because of the critically 


short 
time between heating and cooling, 
equipment for quenching must be 
associated closely with the furnace. 
Tanks can be located directly under 


the furnace so that at the end of 
the soaking time the load can be 
dropped into a water bath. If a 
furnace of the salt bath type is 
used, suitable facilities for washing 
the work also must be provided. 


Recommended Heat Treatments for Commercial Aluminum Casting Alloys 



















































































Alloy (ASTM) Solution Heat Treatment Aging Treatment 
Type of Type of Time Temp, Time, Temp, | 
New Old Casting Treatment Hra Fb Quench® Hrd Fb 
| | 
CGI00A | CGI Sand Anneal _ = “ bs va ee 600 | 
Sand Sol. and Stab. 12 950 Water 10-14 310 
Perm. Aging — . _ 5-7 310 t 
Perm. Stab. - — — 18-22 340 
Perm. Sol. and Aging S 950 Water 7-9 340 
CN42A CN21 Sand Anneal — — 2-4 650 
Sand Sol. and Stab. 6 960 Still air 1-3 650 | 
Perm Stab. - 22-26 340 
Perm. Sol. and Aging 6 960 Water 3-5 400 
CA Cl Sand Sol. 12 960 Water — —- 
Sand Sol. and Aging 12 960 Water 3-6 310 
Sand Sol. and Stab. 12 960 Water 12-20 310 
CS42A CS4 Perm Sol. 8 950 Water — — 
Perm Sol. and Aging 8 950 Water 5-7 310 
Perm Sol. and Stab. 8 950 Water 4-6 500 
CS66A CS$23 Perm Aging — --- — 5-7 525 
Perm Sol. and Stab 920 Water 2-4 §25 
SC5IA $C21 Sand Aging — _ — 7-9 440 
Sand Sol. and Aging 12 980 Water 3-5 310 
Sand Sol. and Stab. 12 980 Water 8-10 310 
Sand Sol. and Stab. 12 980 Water 4-6 475 
SC64B Sc8 Sand Sol. and Aging 2 940 Water 2-5 310 
Perm. Sol. and Aging 8 940 Water 2-5 310 | 
SC64C SC9 Sand Sol. and Aging 12 940 Water 2-5 310 ' 
Sand Stab. _ — — 7-9 400 | 
Perm. Sol. and Aging 8 940 Water 3-6 310 | | 
SC82A $C42 Sand Sol. 12 980 Water — _ | | 
Sand Sol. and Aging | 12 980 Water 12 | 300 | ‘| 
| Sand Sol. and Stab. 12 980 | Water 8 | 440 | 
SC122A SC41 Perm. Aging 8 | 960 Water 8 | 390 | 
Perm. Sol. 8 960 Water — — 
Perm. | Sol. and Aging 8 960 Water 8-12 300 
Perm. Sol. and Stab. 8 960 Water 8 440 
SG70A | SGI | Sand | Aging — — | — 7-9 440 
| Sand Sol. 12 1000 Water 5 310 
| Sand Sol. and Stab. 12 | 1000 | Water 2-4 475 
Perm. | Sol. and Aging 8 1000 Water 3-5 310 
| Perm. Sol. and Stab. 8 | 1000 | Water 7-9 440 
SNi22A | SN4t | Perm. | Stab. ae _ 14-18 340 
| 7-9 400 
Perm. Sol. and Stab. 8 | 960 Water 14-18 340 








* Soaking time periods, after load has reached specified temperature, required for average casting. 
particular castings as demonstrated by experience. 
Temperature setting for control instrument. Variation of temperature in furnace should not exceed plus or minus 5 F. 
ler temperature from 150 to 212 F can be employed. Boiling water recommended since it minimizes quenching stresses and distortion. 
ich time required influenced by foundry variables. Select on basis of obtaining typical mechanical properties. 


Time can be decreased or may have to be increased, depending on 
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PLASTISOL is a dispersion of finely divided resin in 
a liquid plasticizer. Unlike organosols, plastisols con- 


tain no volatile constituents. (The Goodyear Tire & 


Rubber Co.) 


Vinyl Plastisols and Plastigels 


i. a 


PLASTIGELS can be extruded into a hot bath. The liquid supports the ex- 
trusion and gives high heat transfer. (Bakelite Div.) 





What They Are 
Where They're Used 





by PHILIP O'KEEFE, Associate Editor, Materials & Methods 


These vinyl dispersions cure with heat and little or 
no pressure to durable, rubber-like products. Spread 
coating, film casting, dip coating, slush molding, 
cavity molding, injection molding, extrusion and 
spraying are all practical forming methods. 


@ MANY FLEXIBLE PARTS and prod- 
ucts which require the special chemi- 
cal or mechanical properties of vinyl 
plastics are made with plastisols and 
plastigels. These compounds are 
valuable because they can be formed 
easily into many products that could 
not be made of vinyl materials by 
conventional methods. They are also 
chosen over rubbers for some prod- 
ucts because of fabricating advan- 
tages. 


Plastisols 


The plastisols are pourable liquids 
consisting of finely divided poly- 
vinyl resins dispersed in liquid plas- 
ticizers. Various other ingredients 
can be added for special properties. 
The important thing, however, is 
that the resin is not dissolved in a 
solvent. To convert the liquid plas- 
tisol to a solid mass, it is merely 
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heated to about 325 to 400 F, de- 
pending on the particular formula- 
tion. Since there are no volatile sol- 
vents present in the original liquid, 
there are no constituents to evapor- 
ate, and thick sections and coatings 
can be formed with no entrapped 
bubbles or surface imperfections. 
The solidification takes place by the 
mutual solvation of the resin and 
the plasticizer. 


The big advantage of plastisols is 
that they can be processed in cheap 
molds, withouf pressure. The liquid 
is poured into the mold or is spread 
out as a coating on a surface, and 
heat is applied to get the solid 
product. 

The compounding ingredients af- 
fect the strength, cost, flexibility, 
hardness, abrasion resistance, color, 
heat and light stability, oil and water 
sensitivity and chemical resistance 


of the finished plastic product. The 
flow properties of the liquid also 
depend on the ingredients. Poly- 
vinyl chloride, copolymer polyviny! 
chloride-acetate and copolymer poly 
vinyl chloride-vinylidene chloride 
and other vinyl chloride copolymer 
resin powders are used in various 
formulations. 

The plasticizers are important in 
determining the properties of the 
finished product and in adjusting the 
viscosity of the liquid plastisol for 
the best forming properties. Stabi- 
lizers are used to prevent breakdown 
during the heating cycle and to pre- 
vent degradation of the finished 
product due to heat or light. The 
color pigments used in ordinary 
vinyl compounding are suitable for 
plastisols. Fillers reduce the cost 0! 
the compound and control the liquid 
flow properties. 

The ingredients are mixed and 
then deaerated to get rid of en 
trapped air so that the finished prod- 
uct will be free of flaws. In order 
to set the liquid, it is only neces: 
sary to heat it to about 350 F, the 
fusion temperature of a typical for: 
mulation. It is important to allow 
enough time at temperature for the 
whole mass to reach the fusion point, 
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(right). The plastigel used here has a relatively low concentration of thick- 


however. 
from the heating stage, it is in a 
plastic state. In this plastic state, the 
material can be marked or embossed 
with cold rolls and a minimum of 


As the plastisol comes 


pressure. 

The plastisols can be formed in 
1 number of ways. Coatings can be 
put on fabrics and papers in thick- 
nesses up to 0.032 in. or more in 
one application. Films can also be 
cast. Parts can be dip coated up to 
0.25 in. thick. Preheating parts in- 
creases the thickness attainable. 
Aluminum, light gage steel and 
plaster molds can be used to cast 
more massive pieces. Plastisols can 
also be used in slush molding. Here 
the liquid is poured into a mold and 
out again to leave a coating on the 
inner walls. The mold is then heated 
and the fused product is obtained 
in the form of a hollow part. Con- 
ventional molding in open and 
losed molds and injection molding 
with special equipment can also be 
ised. With suitable machines, plas- 
tisols can be extruded. The big ad- 
vantage of injection molding and 
extrusion is the ability to produce 
articles of low durometer readings. 
Low viscosity formulations can also 
be sprayed effectively. The conven- 
tional vinyl processing methods are 
used to print and paint plastisol 
products. 


Plastigels 


Plastigels are plastisols to which 
a gelling agent has been added to 
increase the viscosity. By varying 
the concentration of the gelling 
agent, plastigel formulations can be 
made that vary in consistency from 
dipping compounds somewhat like 
ketchup to molding compounds as 
stiit as modeling clay. 
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Dip coatings can be applied with both plastisols (left) and plastigels 


ening agent. (Bakelite Div.) 

















Bolts and nuts used in corrosive chemical baths are made 
of low carbon steel and plastisol dip coated by Steere 
Enterprises. (B. F. Goodrich Chemical Co.) 





ow 


A joint for ceramic pipe is made by casting a plastisol jacket over the pipe ends. A 


phenolic collar screws over the threaded plastisol jacket to join the pipes. The result is 


a flexible, corrosion resistant joint. Robinson Clay Product Co. is the manufacturer. (B, F. 
Goodrich Chemical Co.) 


The ingredients used in plastigel 
formulations are similar to those 
found in = Resins, plasti- 
cizers, stabilizers, pigments and 
fillers are compounded together. In 
addition, the plastigels contain the 
special thickening agents which con- 
vert the mixture to gels. 

The forming of parts with plasti- 
gels is different from the techniques 
used with plastisols. In their raw 
state, many plastigels are relatively 
stiff. They can be quickly softened 
at room temperature by stirring or 
kneading, and formed by hand pres- 
sure, molds or dies into complicated 


shapes and fine details. After form- 
ing, these plastigels gradually stiffen 
again and become self-supporting. 
They bake to a hard, finished state 
in 10 to 15 min or less at 350 F with- 
out shrinking or otherwise losing 
their formed shapes. For example, 
a sound recording was stamped 
into a plastigel, then removed. Fused 
out of contact with the mold surface, 
the plastigel was found to have 
picked up and retained the groove 
pattern with sufficient fidelity to play 
a recognizable tune on a phonograph. 

A variety of fabrication methods 
are used. The extrusion of plastigels 
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Cellular vinyl products 





EDS all oS 


are made by expanding a plastisol with blowing agents. The 


finished product is 9 to 10 times the original mold size. (United States Rubber Co.) 


does not require high pressure 
extrusion dies are not difficult 
sign since the low pressures 

aistort the extruded 


renaering 


unfused plastigels can be eml 
easily. Molding and stampin 
also promising fabricating pro 
Excess material from moldin 
stamping can be reused, sinc 
not fused at this point. Fast molding 
cycles are another advantage, since 
the objects are only formed is 
mold and the heating 1s a separat 
operation 

The viscosity of the plastigel 
varies with the use. Spreading on 
cloth or paper at high speed re 
uires a relatively low viscosity 
Plastigels thinned with volatile dilu 
ents spread readily, and after the 
mild drying required to evaporate 


Plastisol molds are made by pouring the plastisol into a formed container and heating the whole assembly to the curing temperature. 
The positive metal pattern can then be taken out of the mold. About 50 phenolic parts or 10 to 50 polyester parts can be cast in © 
plastisol mold. (B. F. Goodrich Chemical Co.) 
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liluent, regain their plastigel 
Thus, the flow can be 


| to coat open-weave cloth 
vent penetration into a po! 
face. Only a low yield 
iS required to prevent drip 


dip coating. The produc 
dip coatings is easy with 
nlastigels, simce it is mot necessary 
‘0 preheat the object. 
( ire must be taken to remove en- 
trapped air from putty-like plastigels 


during processing. Air pockets are 
dificult to get out of a heavy mass. 
If a piece with entrapped air is 
fused directly, the air will cause sur- 
face blisters One solution to the 
roblem is to heat the plastigel at 
about 225 F for a short period to 
remove this air. The part can then 
be raised safely to the fusion 
temperature. 


Properties 


After curing, products made from 
plastisols and plastigels have almost 
the same characteristics as products 
made from vinyl resins by conven- 
tional fabricating methods. These 
characteristics include exceptional 
durability, resistance to tearing, abra- 
sion, moisture, mold, oils and many 
chemicals. The finished product 
varies from a soft, rubber-like ma- 
terial to a relatively firm material, 
depending on the formulation. Ten- 
sile strengths vary from about 1500 
to 4000 psi. Resistance to shock and 
abrasion are good. The fused ma- 
terial has good dielectric qualities 
and resists attack by most acids, 
bases and alcohols. Resistance is 
oa to ketone and esters, however. 

se properties all depend on the 
composition used, and to a large ex- 
tent on the plasticizer. With some 
gelling agents, printing and adher- 
ence of lacquer may be problems in 
plastigels, 


Applications 


Plastisols and plastigels can be 
used where the characteristics of 
vinyls are desired and the unique 
Pfocessing qualities of these ma- 
terials can be used to advantage. 

Flexible parts can be molded from 
plastisols or plastigels. While the 
elastic recovery and creep character- 
istics may mot be as good as with 

f compounds, the colorability, 
fase of fabrication and greater re- 
sistance to aging of the plastisols and 
plastigels are often more desirable 
qualities. Flame resistance can also 

built into a compound. Dia- 
Phragms, bellows, grommets and 
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TENSILE STRENGTH AND ELONGATION 
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Properties of a typical plastisol. Both the cured and uncured state vary with percentage 
of plasticizer added. (B. F. Goodrich Chemical Co.) 


gaskets are typical products. Models, 
flexible molds and tool handles can 
also be low pressure molded or dip 
coated. The low density and non- 
shattering qualities of plastigels also 
suggest them as replacements for 
ceramics in equipment to resist in- 
organic acids and alkalies at room 
temperature. Clay pipe is joined by 
casting a plastisol thread joint over 
the pipe. These joints are held to- 
gether by a threaded phenolic collar 
to give a leak-proof joint. 

Protective coatings are another 
field of use. Since there is no sol- 
vent evaporation, these coatings are 
not subject to the shrinkage or the 
defects found in heavy lacquer coat- 
ings. Electroplating racks are coated 
to protect them in corrosive plating 
solutions. Plastisol coatings are also 
used on tool handles. Low carbon 
steel nuts and bolts receive a pro- 
tective coating by dipping in a plas- 
tisol. Through — compounding 
and a special hardening treatment, 
these coatings can be made with a 
hardness in excess of 100 Durometer 
A. The nuts and bolts are used in 
or mear corrosive chemical baths 
which attack even stainless steel, to 
some extent. Wire soap dishes, con- 
veyor buckets and ppeddenins cables 
are also coated. 

There are a number of electrical 


applications. Assemblies can often 
be potted in plastisols and plastigels. 
The choice of filler material is se- 
lected to meet the heat conductivity 
required. Extruded and cast insula- 
tion can also be put on wire and 
intricate electrical fittings. Welding 
leads and electric busbars are en- 
cased in this way. The desirable 
qualities here are toughness and 
abrasion resistance. The low operat- 
ing temperature limits may be a 
drawback in some cases, however. 

A special use of plastisols is in 
vinyl cellular materials. The plastisol 
is blown up to form a closed cell 
product which is used for flotation 
equipment and as heat insulation. 
One advantage of vinyl is that it 
will not support fire. In floats, it 
gives exceptional weather and water 
resistance, together with light weight 
and toughness. 
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Materials 
at Work 





POLYETHYLENE STRIPPING 
SHAPES Development of an 


improved stripping device for aiding 
the removal of electrically deposited 
zinc from cathodes has been revealed 
by Anaconda Copper Mining Co. 
Zinc is deposited by direct current 
on aluminum cathodes which are 
suspended vertically between lead 
anodes in a solution of zinc sulfate. 
Every 24 hr these aluminum cath- 
odes are gang-lifted by overhead 
electric hoists from the electrolytic 
cells to stripping racks where the 
zinc deposits are stripped from the 
aluminum cathodes and sent to zinc 
melting furnaces to be cast in mar- 
ketable shapes. 

To facilitate the stripping of the 
zinc deposits from the aluminum 
cathodes, it had been the practice to 
fit a grooved wooden stick on each 
vertical edge of the cathode. This 
separation of the zinc deposit along 
each vertical edge permits easy re 
moval of the zinc from the alumi- 
mum. However, wood broke easily, 
and was attacked by acids and sub- 
ject to swelling and distortion. 

In order to improve the stripping 
operation, Anaconda engineers de- 
signed a channel shape with special 
projections which was extruded in 
Aeroflex (polyethylene) by Anchor 
Plastics Co., Inc. This material does 
not rot, is not attacked by acids, 
does not absorb water, and being 
flexible, will not break. The ma- 
terial has a certain amount of spring- 
iness which makes for a tight snap 
fit on the cathode. Although costing 
several times as much as did wood, 
the plastic strips have proven eco- 
nomical due to their long service 
life and easy strippability. 


Here is materials engineering in action .. . 


New materials in their intended uses... 


Older, basic materials in new applications . 
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SWP BUTYRATE PIPE A complete line of SWP (Solvent Welded Pipe) pipe and 
reinforced fittings of virgin butyrate is now being made by Elmer E. Mills Plastics Corp. 
in sizes ranging from 1/, through 4 in., with larger sizes to be produced in the near 
future. The fittings are quickly and permanently joined to the pipe by means of a sol- 
vent type cement, which produces a homogeneous bond. 

Since threading of butyrate pipe is not recommended, the outside diameter of SWP 
differs from that of standard steel pipe to the extent that conventional pipe dies cannot 
be used. This 0.d. sizing has been adopted by the Thermoplastic Pipe Standards Assn. 
However, the rate of flow through SWP is equal to or greater than the flow through 
standard steel pipe of the same nominal size. Several schedules of SWP will be pro- 
duced to meet various pressure requirements. In addition to the usual ells, tees, laterals 
and couplings, a flange union is available for use when the line is to be disconnected. 
For joining the plastic pipe to standard steel pipe, a compact, rugged, leakproof 
flange adaptor is utilized. 





STAINLESS STEEL COLOR FILM PROCESSOR Two types of stainless steel—each selected for a specific corro- 


sion resisting task—highlight construction of a new color-film processing machine. This photographic unit, developed 
and patented by Newman-Schmidt Studios of Pittsburgh, maintains improved controls over critical factors: temper- 
ature, agitation, and protection against corrosion. The machine is built entirely of stainless steel except for the 
motors, reduction gear box, refrigeration unit and lower enclosure. 

Basically, the processing machine is composed of (1) a rectangular, double-walled tank holder containing a wash 
tank and six 314-gal removable solution tanks and (2) a special processing cage or several cages, equipped with 
agitator vanes, for holding standard size film handlers. The outer walls and other external parts of the machine 
are made of 18:8 Type 302 stainless steel selected for its strength, workability and corrosion resistant properties. 
Type 317 stainless steel, containing molybednum for added protection against corrosion, is used for the cage, tanks, 
inner walls and other parts that are exposed to the photographic solutions. These parts offer complete protection 
against metallic contamination resulting from corrosive attack on metal parts by acetic acid in black-and-white 
processing or potassium ferricyanide in color processing. 





























ALUMINUM CARGO DECKS Aluminum is now enabling some U. S. tankers 


to serve as both tankers and aircraft carriers. All-aluminum portable structure 
erected on the main deck provides 12,000 sq ft of additional cargo space 0 
tankers of the Military Sea Transportation Service. On the USNS Mission Sao 
Diego, a standard T-2 type tanker, 150 inverted steel cups represent the onl 
permanent feature of the decking. All other parts—stanchions, support brackets 
deck beams, and movable longitudinal struts—are aluminum. The entire struc 
ture represents about 1,000 bolted aluminum segments constructed mainly 0 
aluminum tubing, plate and extrusions. ‘‘Mechano decking”, as the structut 
is sometimes called, is divided into four sections, two forward (port an¢ 
starboard) and two aft, also port and starboard. These are arranged so # 
not to interfere with use of the ship’s normal equipment. 





TEFLON BELLOWS CONNECTOR Fabricated of chemically inert Teflon, the 


new John Crane bellows type connector has many pipe line applications whet 
vibration, expansion and electrolysis exist in the handling of corrosive liquid 
or gases and solvents. The connector is electrically non-conductive, flexible evet 
at —94 F and as strong as 480 F as at 70 F, according to the manufacturer. 

The bellows serve as a vibration dampener as well as an expansion joift 
connect misaligned couplings and insulate flanges electrically. End flanges of tht 
joint are French-type envelope gaskets made integral with the joint for 
assembly between companion flanges and a tight, leak-proof seal on installatio 
The unit is made by the Crane Packing Co. 
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NYLON MOTOR INSULATING SHELLS A special drawing grade of nylon strip supplied by The Polymer Corp. 


is being used to draw and form insulating shells for small type servo-motors. Atco Electronics Corp. has perfected 
a special method of drawing the shells on a production basis. The specific material used is standard FM10001 
nylon strip, 0.015 in. thick by 2 in. wide. 

Nylon has been found to have a number of advantages over previous materials in the production of these servo- 
shells. Its toughness permits forming without fracturing. This quality also prevents damage and causes fewer rejects 
in assembly. It will not support fungus growth and, therefore, needs no further treatment. It meets the specifications 
for operation at 221 F, required of Class A insulation. It will remain form stable for higher intermittent temper- 
atures, such as those encountered in temporary overload or with hot impregnating compounds. 








HARD - SURFACED BUCKET 
TIPS The capacity of this all- 
welded steel bucket used in strip 
mining is 35 cu yd. The lip and 
teeth are cast manganese steel, 
riveted to the fabricated body. 
As further protection against 
the scouring action of rock, 
earth and coal, the underside of 
the lip is reinforced with a series 
of 16 parallel beads of a coated 
tubular arc welding electrode 
high in carbides of tungsten, 
chromium, vanadium and mo- 
lybdenum (Faceweld No. 12). 
It is furnished by Lincoln Elec- 
tric Co. Operators claim the 
spaces between the beads fill up 
with excavated material, result- 
ing in equivalent wear to that of 
a fully coated surface. The beads 
are 21/, in. apart, extending 
across the bottom of the lip and 
a third of the way up the sides. 
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GLASS-BONDED MICA SOCKET Extremely low inter-electrode ‘ 


capacitance is the selling point of this socket, injection molded of 






glass-bonded mica. The high dimensional stability of the material 


| 






permits a minimum amount of dielectric to be used so that air is 






itilized as the insulator. High arc resistance, high dielectri 














strength and non Porosity are other characteristics inere is pra 
5 





tically no change in electrical properties up to 700 F. High thermal 






shock resistance of the material prevents harm to the body in 






soldering. The sockets are made by the Mycalex Tube Socket Corp 







PLASTIC INSULATION A new aircraft wire developed to meet \ 


electronic wiring applications for military aircraft features a poly- 
vinyl chloride plastic primary insulation and a nylon jacket ex- 
truded on the wire. A product of Surprenant Manufacturing Co., 
Boston, the wire meets all requirements of Military Specification 
MIL-W-5274A. The polyvinyl chloride plastic primary covering, 
made from B. F. Goodrich Chemical Co.’s Geon resin, helps to 
provide the wire with resistance to cold weather (—54 F without 9m 
cracking), oil, grease, fungus, abrasion and flame. Vinyl is self- me 
extinguishing when the source of flame is removed. The nylon 

jacket provides additional protection against these hazards. One 
requirement for MIL-W-5274A, Types I and II wire primary 
insulation, prior to the application of the outer protective coating, ; 
is that it shall be capable of withstanding without failure a mini- eg 
mum of 5000 v a.c. at 60 cycles rms. Type II wire has to be , ot rn 
capable of withstanding 12,000 v rms without failure. Glass fiber [Ieee 
braid is applied over the primary insulation of Types II and III 
wires, and the secondary insulation over the glass is also of poly- 
vinyl chloride. 
















~ 


; SN 
“ S\. 





. V\ 
’ Be. > 


ane WS 






PHENOLIC FUSE PLUG ‘he Fireguard Fuse Coupling made by 
the F. H. Smith Manufacturing Co. protects each cord at the point 
t plugs into the circuit by individual fuses in the coupling. Only 
the cord on which the short circuit has occurred is affected when 
a fuse blows. 

The high dielectric strength, self-insulating properties, and 
the moldability of Durez phenolics are three important reasons for 
its selection as a material for the housing of the Fireguard. The 
importance of the first two in any electrical application is obvious. 
The intricate design on the inside of the molded plastic housing 
shows clearly why moldability was not a secondary consideration. 
The design of the housing is such that metal parts are held firmly 
in place to give a complete circuit from the metal prongs through 
to the cord itself. The current, of course, passes through the small 
fuse, which must be held tightly against the metal. Once the two 
parts of the housing are assembled, there is no need to take them 
apart when changing fuses. A small slot is molded in the prong 
side of the housing, and the blown fuse can be removed and a 
new one inserted through this opening. Hauser Products, Inc. 
molds the parts for the two-piece housing. 
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nium Alloys Finding Important Commercial Uses 


by R. I. JAFFEE and S. MARGUERITE WEISS, Battelle Memorial Institute 


The special properties gained by alloying ®@ AtLoys OF INDIUM with lead, 


- . tin, cadmium and bismuth are used | 
indium with lead, tin, cadmium or bismuth are’ bearings, solders and glass wetting | 


put to good use in bearings, solders and materials. These applications are 

highly specialized but important. De- 

glass sealing alloys. spite ‘he recognized industrial posi- 

tion of indium alloys, very little data 

were available on their mechanical 

properties until an investigation was 

undertaken at Battelle Memorial In- 
stitute recently. 


Properties 


Indium is a silvery white, extreme- 
ly soft metal. It is the softest metal 
that is stable in air. It is a highly 
plastic metal, and deforms under 
compression almost infinitely. Indium 
does not work harden, and actually 
softens during rolling. This is be- 
cause the recrystallization point is 
well below room temperature. 

The commercial value of indium 
lies in its alloys. The alloys with 
the closely related metals lead, tin, 
cadmium and bismuth are the most | 
important. Indium alloys are not | 
used where strength and high melt- 
ing point are essential. However, 
their melting points and strengths 
should be high enough for the ap- 
plication in which they are used. 
The indium-lead alloys have higher 
melting points than any of the 
others. Thus, in applications such as | 
solder, they would have a clear ad- | 
vantage in useful temperature range. 

Also, the indium-lead alloys are the 
hardest and strongest over most of 
the range of alloy content. 

In the indium rich alloy region, 
bismuth is the most effective hard- 
ener, followed by cadmium, and 
then by lead. These effects were 
found in the indium solid solution 
region. Tin, which has the least 
room-temperature solubility in in- 
dium, has the mildest strengthening | 
and hardening effects. | 
With extremely small cylinders and a stroke of less than 2 in., a British racing car Indium in solid solution is most 
motor can be run at up to 12,000 rpm. The bearings are made by Vandervell Products Lid., effective in hardening tin. It is 
with a steel backing strip, a copper-lead alloy layer to give good fatigue resistance, and somewhat less effective in hardening 
° diffused indium coating to give a low coefficient of friction, resistance to corrosion and lead, but since the solubility of in- 

anti-seizure properties. (Consolidated Mining and Smelting Co. of Canada Ltd.) dium in lead is so much greater, the 
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A semi-commercial electrolytic indium refining plant. 


maximum hardness and strength at- 
tained in the lead-indium solid solu- 
tion are somewhat greater. Indium 
is practically insoluble in cadmium 
or bismuth, and it has no hardening 
effect on either of these metals. 


Bearings 

The chief application of indium 
has been in aircraft bearings. In the 
Pratt and Whitney bearing indium 
is plated and diffused on a steel- 
backed bearing which had previously 
been plated with a layer of silver and 
then lead. After diffusion (500 hr 
at 302 F), the concentration of in- 
dium at the surface is about 16% 
indium. This corresponds to a solid 
solution alloy of indium in lead. The 
improved strength and hardness of 
the lead-indium alloy surface do not 
account for the desirable bearing per- 
formance obtained with this bearing. 
The indium is used principally to 
improve corrosion resistance against 
organic acids in lubricating oils. 
However, it is probably true that the 
enhanced mechanical properties of 
the indium-lead layer is not detract 
from the bearing properties. 

Indium diffused into a steel backed 
cadmium-alloy bearing improves cor- 
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rosion resistance without impairing 
fatigue resistance. Here, after dif- 
fusion, there is about 0.4% average 
indium content in the cadmium-alloy 
bearing. This amount of indium does 
not detract much from the strength 
of cadmium. Less complete diffusion 
would result in a major decrease in 
strength, and, perhaps, in perform- 
ance. 


Solders 


It would be expected that, because 
of the major strengthening effects of 
indium in both lead and tin, indium 
would increase the strength of lead- 
tin soft solders. Such is not the case. 
Additions of 10, 25 and 50% of in- 
dium to 50 lead-50% tin solder de- 
crease, rather than increase, the shear 
strengths of ring-and-plug joints be- 
tween mild steel members. This may 
be because much of the usefully high 
strength of 50-50 lead-tin is derived 
from solid-solution strengthening 
effects of lead and tin in each other. 
The presence of indium as a ternary 
component may reduce the mutual 
intersolubility of lead and tin. How- 
ever, the ternary indium-lead-tin soft 
solders have improved resistance to 
alkalies, the purpose for which they 








were developed. 

Indium additions of 1 and 2% to 
a lead-base 3% silver soft solder in- 
crease strength markedly. A _ pro 
prietary solder of the same type with 
5% indium also has high strength 


Glass Sealing Alloys 


A very useful present application 
of indium is in the form of a pro- 
prietary alloy marketed by the Cerro 
de Pasco Corp. under the name 
Cerroseal 35. This contains about 
equal amounts of tin and indium. I 
is capable of wetting glass and of 
making glass-to-giass. or _ glass-to- 
metal seals. The alloy is first applied 
to preheated glass by swabbing 
Joints and seals can then be made in 
conventional ways. , 

It is interesting to compare this 
and other alloys of indium with lead, 
tin, cadmium and bismuth for their 
abilities to join nonmetallic materials. 
It takes a surprisingly small concen- 
tration of indium to cause wetting of 
glass. All of the bismuth-indium, 
cadmium-indium and indium-lead 
which contained 5% or more indium 
can be applied to glass and used for 
making joints. It takes more indium, 
however, to promote wetting of glass 
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MECHANICAL PROPERTIES OF INDIUM-LEAD ALLOYS 
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by indium-tin alloys. A 40% indium 
alloy in tin will wet, but a 20% alloy 
will not. The minimum indium con- 
tent in lead that will promote wetting 
may be as low as 0.5%. 

The higher indium content glass 
sealing alloys have one undeniable 
advantage over those which were very 
lean in indium. That is their ease of 
spreading on glass. When the in- 
dium content is low, there is only a 
small temperature gap, just below the 
liquidus temperature, where good 
spreadability of the molten alloy on 
glass is obtained. At higher concen- 
trations, around 50% or more in- 
dium, considerable leeway in temper- 
ature is permissible. Shear strengths 
of glass-to-glass seals vary from 350 
to 1000 psi. 

It would appear that the indium- 
lead alloys, with their higher melting 
points, would have certain advantages 
as glass sealing alloys, since tempera- 
ture is a critical factor in many glass- 
to-metal seal applications. Compared 
with the 50 indium-50% tin glass 
sealing alloy, for example, a 50 lead- 
50% indium alloy would have an ad- 
vantage of about 140 F. However, 
the vacuum tightness of seals made 
with an indium-tin eutectic alloy is 
considerably better than that of the 
indium-lead alloy. Resistance to cyc- 
lic thermal stresses set up by alter- 
nately heating and cooling between 
212 F and —58 F is excellent for 
both types of vacuum seals. 
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MECHANICAL PROPERTIES OF INDIUM-TIN ALLOYS 





COMPARISON OF SOLIDUS TEMPERATURES 


AND HARDNESS OF THE ALLOYS OF INDIUM 


WITH LEAD, TIN, CADMIUM, AND BISMUTH 
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MECHANICAL PROPERTIES OF CADMIUM-INDIUM ALLOYS 
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MECHANICAL PROPERTIES OF BISMUTH-INDIUM ALLOYS 
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Brinell Hardness | 09 3.9 $2: SRF pes 
| 
Tensile Strength, Psi | 380 2410 | 1770 | 10,000 — 
Elongation, % 1 In. | 22 32 | 37 | 42 | — 
| | 
} 
Reduction in Area, % 87 | 74 | 81 | 76 CO _- 
Compressive Strength**, Psi 310 | 2050 2070 +| #13000 | — 
Modulus of Elasticity, Psi | 1.57 x 10 | a — — — 
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* Tests conducted on the metals as-annealed one week at 230 to 266 F 


** True compressive stress at 10% true strain. 
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and certain refractories with particles and 
subtended voids smaller than in very por- 
ous materials. Some powdered metal com- 
pacts and some types of concrete fall into 
this category. 





POROUS MATERIALS 


All unfired clayware, certain fired porous 
ceramics, certain refractories, semi-vitreous 
materials, many concretes, unfired cera- 
| metal compacts, some fired metallic com- 
pacts, carbon and graphite. 


SLIGHTLY POROUS MATERIALS 


A bubble structure is present which may or 
may not have complete inter-connections. 
Voids may or may not be present at the 
surface. Examples are certain fired, par- 
tially vitrified unglazed ceramic materials, 
some cerametals, and some types of car- 
bon and graphite. 





NONPOROUS, NONGLOSSY MATERIALS 


Ali (or nearly all) vitrified ceramics which 
are unglazed. This includes many insula- 
tors, radio components, bisque chinaware 
and the like. 


NONPOROUS, GLOSSY MATERIALS 
This includes any glazed or glossy surfaced 
ceramic material like porcelain enamel, 
glass, sanitaryware and dinnerware. 





t10n, 


i 

ie - 

| Cannot operate. Tends to work, 

| but again too little of the proper 
kind of capillarity is present. 


Difficulties are exper- 


| but not to the point of preventing 
| inspection. Especially useful for 
fnling the nature and quantity of 
| porosity. 


Can operate No difficulties en- 


countered. 


| Can operate until crack narrows to 

slightly larger than 1.10 micron 

| (0.000004 in.). Otherwise, no dif- 
ficulties are encountered. 


Can — | 
ienced with excessive backgrounds 


sible to establish the proper 
electrostatic situation. 


Cannot operate. Tends to 
work on some fired cera- 
mics in this group but 
background indications 
tend to obliterate true de- 
fects. 


Can operate. Difficulties 
may be experienced with 
excessive Lechetotails, 
however. 


Can operate. No difficul- 
ties encountered. 


Can operate. Detects 
cracks well below 1 10 mi- 
cron (0.000004 in. ). 


This Saar a Electrified Filtered 

Ceramic Material Method Penetrant Particle Swi 
(Zyglo) (Statiflux) (Partex 

VERY POROUS MATERIALS : erate. Dif 
The type of porosity found in a 60-mesh | Cannot operate. Too much pene- | ( annot operate. Impos- — % — hc anlgpeon 
grinding wheel and in certain fired ceram- | trant absorbed everywhere, with | sible to obtain the ae tr crys h si 
ics where large particles are bonded to | too little genuine capillarity at | electrostatic conditions. nounced enough. | 
still larger particles, with the subtended work 
spaces left empty. It is impossible to uni- | 
versally inspect ceramics in this group for 
cracks as such. Sonic methods appear 
promising. siienmsiaiah 
MODERATELY POROUS MATERIALS Begins to operate. Indications 
Examples are 100-mesh grinding wheels | Cannot operate. Too much absorp- Cannot operate. Impos- egins t0 Ope 3 ee 


| areslightly erratic, due tocracks 
| running through zones of large 
| pores where differential absorp- 
| tion forces cannot operate effec- 
| tively. 


Can operate. This test is de 
cisive and reliable with this 
group of materials. 





Can operate. Defects are just 
| barely located. Very poor dit- 

ferential absorption forces are 
| in operation. 





Cannot operate. No differen: | 
tial absorption at all is present 


| 


Cannot operate, except where 
there is a through crack in glazes 
overlaying porous materials 
such as semi-vitreous ware. 





—— 
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by HENRY N. STAATS, Manager, Special Products Div. Magnaflux Corp. 


Which Nondestructive Test for 
Finding Defects in Ceramic Parts 


MATERIALS & METHODS 
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saRS AGO, the nondestructive 
of ceramics was an art. Visual 
ion, sometimes with lamp- 
ind oil rubbed on to accent- 
fects, was often the only test 
} eptable part Sometimes 
was Struck tO makKe Il 
in improper ring showed a 
part. 

eramics began to be used in 
it applications—insulators, for 
xample—more reliable nondestruc- 
tests were required. Three new 
methods have come into general use. 

Each has special abilities. 


Fluorescent Penetrant Method 


Fluorescent penetrant inspection is 
used on spark pings. radio compo- 
nents, radio tubes and _ insulators. 
The object is: (1) immersed in a 
fluorescent penetrating fluid; (2) 
rinsed (generally in water) to re- 
move the excess penetrant; and 
finally (3) examined under near ul- 
tra violet, or harmless black light. 
The penetrant enters any crack or 
surface blemish and is not removed 
by wiping or rinsing. Capillary ac- 
tion holds it. This penetrant in the 
crack glows under the near ultra 
violet light, calling attention to the 
imperfection. The ceramic surface 
is sometimes treated with absorbent 
powder after step 2 to pull the 
penetrant out of the cracks and in- 
‘rease sensitivity. 

The principle of detecting cracks 
by means of a fluid trapped by 
capillary action in the cracks is not 
new. Visual dyes, without near ultra 
violet inspection, have been used be- 
tore. The use of an engineered 
fluorescent fluid and near ultra violet 
light increases the contrast ratio by 
perhaps 100 to 1, with a consequent 
increase im sensitivity. 


Electrified Particle Method 


Electrified particle inspection is 
used to detect flaws in nonconduct- 
ing materials like glass and porcelain 
enamel coatings on metals. This 
method, now nearly 5 years old, re- 
lies on electrostatic charges. A 
powder is blown through a tube and 
electrons are rubbed off the powder 
particles, giving them an electrostatic 
charge. The powder and the tube 
material are chosen so thatthe elec- 
‘tons rub off in sufficient quantity to 
enable the effect to take place. The 
charged powder is blown over the 
ceramic surface, where it gathers at 
cracks, outlining the imperfections. 

In ceramic coatings on metals, the 
Powder is attracted to the defect, if 
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FLUORESCENT PENETRANT indication of cracks formed in assembling a fired electronic 
component. The bright spots are a rough indication of porosity. 


ELECTRIFIED PARTICLE indications of cracks produced in a pressed steel porcelain enameled 
sink by bending stresses. 




















a crack exists, where the electrons 
tend to leak through. For practical 
purposes, the crack becomes a line of 
negative charge, gathering the 
powder. 

In a solid ceram! 
no mobile electron supply from a 
base metal. The electrons are sup- 
plied by introducing a mild elec- 
trolyte into the cracks. The electrons 
in this fluid migrate toward the sur- 
face to trap the positively charged 
powder particles. 

This electrified particle method is 
probably the most sensitive nonde- 
structive test known. At the same 
time, it is virtually impossible to re- 
duce or control its sensitivity. Cracks 
can be located that would be impos- 
sible to see, even if they were cracks 
in a transparent material. An inter- 
face narrower than one quarter of a 
wave length of light (0.000004 in.) 
can be detected. While a fluid can 
enter defects this small, it is impos- 


piece, there is 


FILTERED PARTICLE indication of a crack in a fired, porous com- 
bustion tube. 








sible to detect the fluid visually or by 
blotting, even with fluorescent fluids 
and near ultra violet light. 


Filtered Particle Method 


Filtered particle inspection, now 
about 3 years old, is used on porous 
surfaces like unfired dried clay, cer- 
tain fired ceramics, concrete, some 
powdered metals, carbon and tech- 
nical ceramics like unsintered tung- 
sten and titanium carbide. A suit- 
able fluid containing properly sized 
suspended particles 1s applied to the 
porous surface. More fluid is ab- 
sorbed at a defect than anywhere 
else, due to the extra absorption area 
within the defect. The suspended 
particles are wider than the crack 
and filter out along the crack to 
form a line indication. Fluorescent 
particles are now used to give high 
contrast. 

A variation of the technique is to 


thermal shock in a hard fired unglazed ceramic rod. 





use a soluble dye in the fluid, 


dition to the suspended parti 
The fluorescent fluid allows t 


fect to be traced out 
then be removed or 
erami! product in 


ine vast maiority 


Dé inspected Dy One 


destructive testing methods. Fy 


The def 

pegged ar 
be salvag 
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or these 


particular product, a method 


first be chosen which can be 
on the ceramic material involved 


more than one method can be 


the choice may depend on the se 
If more than 


tivity required. 


les, 


one 


method fulfills the accuracy require. 
ments, the choice will depend On Con- 
tamination problems, the ease of in- 


spection, and costs. 


This article is adapted from a paper 
presented at the annual meeting of 
the Society for Non-Destructive Test- 


ing, Oct. 1951. 


Fivorescent penetrant inspection shows cracks produced by severe 
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Carbon and Low Alloy Steel Castings 


MATERIALS & METHODS 
MANUAL No. 86 


This is another in a series of com- 
Prehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
sections provide the reader with use- 


| ful data on characteristics of materials 


or fabricated parts and on their proc- 
essing and applications. 
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by Philip O'Keefe, Associate Editor, Materials & Methods 


Carbon and low alloy steel castings are used in every important 
industry. In specifications, design and processing, they are different 
from comparable rolled, welded or forged steel parts. Close co- 
operation between the foundrymen and the specifying engineer is 
needed to get the best steel casting at the lowest price. This 
Manual gives the materials engineer the information he must have 
to consult intelligently with the foundry, including: 


Properties Design Heat Treating 


Specifications Joining Inspection 

















Introduction 


(_arbDon and low alloy steel castings 

re used in every major industry. In 
weight, they range from a few 
ounces to over 200 tons. The relia- 
bility, strength and versatility of 
these castings are emphasized by their 
applications. In the railroad industry, 
locomotive cylinders and _ frames, 
truck frames and wheel centers are 
cast. Landing gear supports, propel- 
ler hubs and engine mounts are air 
craft steel castings. Turbine wheel 
runners, electric motor frames, fight 
ing tank bodies and turrets and ma 
chine bases are outstanding large 
castings. Pipe fittings, truck wheels 
and dredge cutters are also cast in 
steel. 

Steel is steel, whether it is cast or 
wrought. The mechanical properties 
of cast and wrought forms hav- 
ing the same composition and heat 
treatment are similar. Cast steels have 
uniform properties in all directions. 
Wrought steels show slightly higher 
ductility in the direction of working. 
The wrought properties are lower in 
the transverse direction, however. 

Carbon and low alloy cast steels 
have a number of advantages over 
other materials. Strength and shock 
resistance are outstanding. The metal 
is distributed where it will do the 
most good. This gives maximum 
strength for a given weight. A wide 
range of mechanical properties is 
available, and the castings can be 
welded and machined easily. High 
rigidity, low deflection, accurate 
alignment, close tolerances and good 
fits can be secured with steel castings. 

Consultation between the foundry 
and engineer or designer is extremely 
important. The equipment, the pat- 
terns and even the steel analysis used 
to make a casting will vary from 
foundry to foundry. Unlike wrought 
products, no steel casting is a stand- 
ard item. The foundry experts and 
the designing engineer must work 
closely to get the best casting at the 
lowest price. 

This Manual is a guide to the en- 
gineer considering steel castings for 
his product. It is in no way intended 
to be a substitute for foundry con- 
sultation. The discussion is confined 
to carbon steels and alloy steels with 
less than 8.0% alloy content. The 
steels used primarily for outstanding 
heat or corrosion resistance are not 
covered. 
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Cast steel automotive truck 
wheel spider shows how a 
casting can be cored to put 
the metal in the most ad- 
vantageous places. (Steel 


Founders’ Society of America) 





Small parts as well as very large pieces can be made as steel castings. (Calumet Stee! 





Cast steel four-wheel passenger truck frame for the New York, New Haven and Hartford 
Railroad. 





Pr 





erty 
COM 
fact 
The 


Castings Corp.) 





Cast 


(Steel Founders’ Society of America) 
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Properties and Specifications 


and icw alloy ast steels 

test properties similar to those 

of corresponding compositions in 
wrought steels. The same uncertain- 
ties involved in applying published 
property data in products made from 
rolled and forged steel are present 
in specifying steel castings. The prop- 
erties vary with changes in_ the 
omposition of the steel. The manu- 
facturing history of a given casting 
will affect its strength, creep, impact 
resistance and hardenability. Casting 
unsoundness may contribute to prop- 
erty variations. Notches and _ stress 
concentrations also bring unknown 
factors into any practical product. 
The mass effect is another universal 


factor bearing on the properties of 


given steel in a casting. For all these 
reasons, property values should be 
considered merely as indications of 
the results that can be expected from 
a casting in service, rather than an 
accurate description of what it will 
do. 


General Properties 


Some of the properties of cast 
steel are reasonably well defined and 
are not subject to wide variation 
in practical castings. These proper- 
ties include modulus of elasticity, 
modulus of rigidity, density and 
thermal expansion. 


Cast steel run-out table rollers. The journal boxes and motor housings are also steel 


castings. (Steel Founders’ Society of America) 
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STEEL CASTINGS 


The modulus of elasticity is the 
ratio of stress to strain within the 
limit. The value used for 
steel is 30 x 10° psi. The exact 


elastic 


value seems to decrease slightly as 
the carbon content is raised. For 


practical purposes, however, this 
change is negligible. The modulus 
of elasticity does decrease signifi- 
cantly with temperature increases, 
though. At 900 F it drops to about 
22 x 10° psi. This must be con- 
sidered in using steel castings at 
elevated temperatures. 

The torsional modulus of rigidity 
can also be considered constant at 
room temperature for engineering 
purposes. The value usually accepted 
is 11.2 x 10° psi. Poisson’s Ratio, 
the ratio of lateral contraction fo 
longitudinal extension under stress, 
is considered to be 0.3 for engi- 
neering purposes. 

The density of cast steel varies 
with the composition, structure, 
soundness and temperature of the 
metal, and with its phase changes. 
The density decreases as the tem- 
perature and the carbon content in 
crease. The effect of other alloying 
elements varies and is usually not 
significant, 

The electrical resistivity of steel 
increases with the carbon content. 
Other alloying elements also increase 
with the temperature of the metal, 
of course. Heat treatments have 
significant effects. Amnealed steel 
has the lowest resistance. Quenched 
and tempered carbon steel shows 
decreasing resistivity as tempering 
temperature is raised. With an- 
nealed carbon steel, the resistivity 
is given as: 13 to 14 microhm cm 
for 0.07 to 0.20% carbon; 14 to 
16 microhm cm for 0.20 to 0.45% 
carbon; 16 to 20 microhm cm for 
0.45 to 1.50% carbon. 

The carbon and alloy contents of 
a cast steel are important in de- 
termining its magnetic properties. 
Carbon, manganese, phosphorus, 
sulfur and silicon increase the hy- 
steresis loss. The magnetic proper- 
ties of annealed dynamo cast steel 
are given, as: maximum permeability, 
14,800; hysteresis loss (inductor for 
H 150), 19,100; saturation magne- 
tization 21,420 gausses; residual in- 
duction 11,000 gausses; coercive 
force, 0.37 oersteds. A chemical 
specification for dynamo cast steel 
and low carbon cast steel for elec- 
trical purposes is: 0.05 to 0.15 car- 
bon, 0.20 max. manganese and 0.35 
to 0.60% silicon. 

The thermal conductivity of plain 
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General Engineering 


(Classified Acc 





STRUCTURAL 


GRADES—CARBON STEELS 
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60 65,000 70,000 80,000 85,000 10( 
Low electric re- | Excellent weldability. Medium | High strength carbon steels with We: 
sistivity. Desir- | strength with good machinability | good machinability, toughness resista 
able magnetic | and high ductility and excellent fatigue resistance hard 
indicated Application prer: Car- 
Jurizing and 
case hardening 
grades. Welda- 
bility. 
ASTM: ASTM ASTM SAE SAI SA! 
A27-46T A27-461 427-46T Automotive Automotive A utomot 
U60 — 30 65 — 30 70 — 36 O80 0050 05 
60 — 30 6G — ASTM: Federal: 
ASTM: SAE: A95-44 QQ-S-681b 
A216-44T Automotive 70 — 36 Class 3 
WCA 0030 ASTM: Navy: 49S1 
AAR: M201-46 Federal: A216-44T Class A 
Current Specifications Grade AU QOQ-S-681b WCB 
Grade AA Class 2 AAR: M201-46 
Federal: ABS Class 2 Grade B 
QOQ-S-681b Lloyds Class A AREA 
Class 1 
Navy: 49S1 
Class B & D 
ABS Class 1 
A Typical Specification for the ASTM ASTM AAR Federal SAE: SAI 
Tensile Grade with Requirements A27-46T A27-46T M201-46 QOQ-S-681b Automotive Automotive 
Listed Below Class 60 - 30 Class 65 - 35 Grade B Class 3 Class 0050 Class 00% 
All values listed below are specification minimum valves. 
Tensile Strength, Psi 60,000 65,000 70,000 80,000 85,000 100,00 
Yield Point, Psi 30,00 35,00 38,000 40,000 45,00 70,00 
| Elongation in 2 In., % 24 24 24 17 16 10 
Reduction of Area, % 35 35 36 25 24 15 
Brinell Hardness No. 170 207 
Values listed directly below are those normally expected in the production of stee 
The valves listed below are only for general information anc 
60,000 65,000 70,000 80,000 85,000 100,000 
Yield Point, Psi 30,000 35,00u 38,000 45,000 50,000 70,000 
Elongation in 2 In., % 30 30 28 26 24 20 
Reduction of Area, % 50 53 50 43 a 43 
Brinell Hardness No. 120 130 140 160 175 215 
Charpy Impact** at 70 F ft-lb 35 35 30 5 30 25 
Chorpy Impact** at —50 F ft-lb 8 12 10 12 12 15 
Endurance Limit, Psi 25,000 28,000 31,000 35,000 38,000 47,000 
Modulus of Elasticity 30 million psi 30 million psi 30 million psi 30 million psi | 30 million psi 30 million pst 
Machinability Ratingt 55 60 65 70 | 70 | a 
Type of Heat Treatment Annealed Normalized Normalized Normalized Normalized Quenched 
| and tempered and tempered and tempere 








* Below 8% total aléoy content. 
** Keyhole notch. 


+ Machinability rating by Research Committee on Cutting Fluids 


**Metal Progress,” 


tt Tesi values obtained in accordance with ASTM testing procedures 


t SAE hardness requirement. 
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Celd rolled screw stock equals 100 
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80,000 90,000 100,000 110,000 120,000 150,000 175,000 200,000 
weldability. Medi- | Certain steels of these classes | High resistance to impact. Deep High strength. Wear resist- 
gth with high tough- | have excellent high temp | Excellent low temp properties hardening. ance. High hardness. High 
d good machinability. | properties and deep hardening | for certain steels. Deep hard- High fatigue resistance. 
properties. Toughness. ening. Excellent combination strength. 
of strength and toughness Wear 
resistance. 
Fatigue 
resistance. 
\STM ASTM: ASTM: ASTM: | ASTM: ASTM: ASTM: | ASTM: None 
4157-44 A148-46T A148-46T | Al57-44 | Al48-46T Al148-46T | A148-46T Al48-46T | = specified 
Cy 80— 40 | 90—60 | Cll | 105— 85 1200—100 | 150—125 175 — 145 _ | 
ASTM: 80—50 | ASTM: Federal: SAE: SAE: | SAE: SAE: 
\217-46T ASTM: | A157-44 | QQ-S-681b Automotive | Automotive | Automotive | Automotive 
WC 1 A217-46T C3 | 4B3 0105 0120 | 0150 0175 
WC 2 WC 4 SAE: Federal: Federal: Federal: | 
WC 3 SAE: | Automotive QQ-S-681b QQ-S-681b QQ-S-681b | 
Navy: 46833 Automotive 090 4C2 4C3 4C4 
Int) A 080 Federal: 
Federal: QQ-S-681b 
QQ-S-681b 4A2, 4Bl, | 
4A] 4B2,4Cl | 
Navy: 49S1 | 
CInt) 
Grade F | 
'AAR: M201-46 | 
Grade C 
ASTM ASTM ASTM Federal ASTM ASTM ASTM | ASTM None 
Al57-44 | Al48-46T | A148-46T QQ-S-681b A148-46T A148-46T A148-46T | A148-46T specified 
ClassCl1 | Class 80-50 | Class90-60 | Class 4B3 | Class 105 - 85 | Class 120 - 100 | Class 150 - 125 | Class 175 - 145 | 
| 
All values listed below are specification minimum values. 
000 80.000 90,000 100,000 105,000 120,000 150,000 175,000 
000 50,000 60,000 65,000 85,000 100,000 125,000 145,000 
22 22 20 7 17 14 4 6 
35 35 40 30 35 30 22 12 - 
- 217f 2481 311 3631 
, astings for the tensile strength values given in the upper portion of the chart.TT 
e are not to be used as design or specification limit valves. 
| 
; 70,000 80,000 90,000 100,000 110,000 120,000 150,000 175,000 200,000 
42,000 50,000 | 60,000 65,000 85,000 97,000 | 130,000 148,000 175,000 
28 27 24 | 21 18 16 | 12 8 5 
- ah) ble 46 42 S | a Ss 
_ 140 160 | 190 | as 235 260 325 380 | 420 
_ 35 MR Re "So Be 28 24 18 10: | nee 
si "SE eee Bes * 22 18 15 6. |e 
a __ 33,000 38,000 | 41,000 | 45,000 49,000 55,000 65,000 77,000 85,000 
& 30 million psi | 30 million psi | 30 million psi | 30 million psi | 30 million psi | 30 million psi | 30 million psi | 30 million psi | 30 million psi 
s wit 70 70 65 60 50 30 ous om 
Normalized Normalized Normalized | Normalized Quenched Quenched B ypetccom | Quenched a 
and tempered | and tempered | and tempered | and tempered | and tempered | and tempered | and tempered | and tempered | and tempered 
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Integral cast steel runner for a small hy- 


draulic turbine. (Steel Founders’ Society of 


America) 





Gears of all types and sizes are made of 


cast steel. Some gears are cast directly, 
with no machining required. In any case, 
machining costs are lowered. (Steel Found- 


ers’ Society of America) 


Steel castings are important in electrical 

machinery. Motor frames and end brackets 

are typical examples. (Westinghouse Elec- 
tric Corp.) 


carbon steel varies from 2904 to 
3388 Btu per sq rt per it per hi 
per | It increases as the tempera 
ture and the irbon content 
down. 


Mechanical Properties 


The mechanical properties of cast 
steel are the most important data 
used by the engineer in specifying 
a casting. Tensile strength, hard 
ness, impact strength, ductility and 
yield point are considered in shap 
ing a practical casting 

These properties are all covered 
by published tables and charts. They 
are often checked on test pieces at 
tached to the casting or cast separ- 
ately. The values obtained from 
either of these sources are only in- 
dicative of the properties of the 
steel, however. They cannot be re- 
lied upon completely to accurately 
portray the properties of the ma- 
terial in a commercial casting. The 
same problem of interpreting test 
results is met to some extent in 
other forms of steel—forgings, 
weldments and rolled shapes. 

In using any table values of 
mechanical properties for steels, the 
engineer should realize that these 
values are only the normally ex- 
pected values. There are fairly wide 
variations between manufactured 
lots of any given steel grade. The 
carbon and alloy content will vary 
between limits. The manufacturing 
processes themselves cannot be con- 
trolled exactly either. Other varia- 
tions are bound to occur in the 
heat treatments given castings. 
Tested under ideal conditions, dif- 
ferent lots of steel will show sig 
nificant differences in mechanical 
properties even though they are pro- 
duced to the same content specifica- 
tions. Tensile strength and yield 
point will often vary over a 20% 
range in a large number of pro- 
duction heats of a given grade of 
carbon steel. 

Test specimens cast with the com- 
mercial casting are a more accurate 
method of checking the values of 
the material than merely using hand- 
book figures. The engineer must 
recognize, however, that inaccurate 
conclusions can be drawn from 
these tests, too. The quality and 
properties of the test specimen will 
depend on the size of the specimen 
and how it was cast. The metal 
in the casting itself will vary be- 
tween locations in the sections. The 
internal metal may not show as 
high mechanical properties as the 


surface material. In destructi ob 
ing, a well designed castings y 
en sho better propertie in 
(NOSE icate by an inter 
separate ly cast test specimen 
i es §¢ Vth Ol e ns 


OF a isting itself may 
ngures taken from produ 
specimens by 20%, or even 

Even if a casting were 
homogeneous in its mechanical | p 
erties. and if these properties wer 
known accurately, the stress on 
trations found in practice would 
create another factor of uncertainty 
In a mass produced casting, these 
unknowns can be miunimized by 
careful stress analysis. In many cast 
ings, however, very little study can 
be aftorded. 


Carbon Steel Castings 

Carbon steel castings are often 
considered as containing less than 
1.70% carbon, along with other 
elements normally present in stee! 
castings. These elements vary, but 
the usual ranges are: 0.50 to 1.00 
manganese, 0.25 to 0.85 silicon 
0.05 max phosphorus, and 0.06% 
max sulfur. Steel with a carbon 
content below 0.20% is classified 
as low carbon steel. Manganese, 
silicon, phosphorus and sulfur are 
also present. Low carbon steels arc 
used in railroad, automotive and 
electrical machinery castings. 

The mechanical properties show! 
by test bars of low carbon steels a! 
about the same in the as-cast and 
annealed states. Castings in which 
stress concentration is significant are 
annealed to relieve internal stresses 
The increase in mechanical properties 
derived from quenching and temper 
ing is small, although impact resist 
ance can be increased by this heat 
treatment. 

In the annealed state, hardness, 
tensile strength and yield point 1n- 
crease with carbon content. Reduc- 
tion of area and elongation decrease. 
Test values for carbon contents oO! 
0.08 to 0.20% range from: 115 t 
130 Brinell hardness; 55,000 ‘© 
68,000 psi tensile strength; 28,000 
to 37,000 psi yield point ; 66 to 53% 
reduction of area; and 37 to 32% 
elongation. The endurance limit 's 
usually taken as 40% of the tensile 
strength. Annealed steels in this 
range reach a maximum in tensile 
strength at 400 to 600 F. Above 
this maximum, tensile strength ¢ 
creases. The yield point decreases 
steadily as temperature goes up. !® 
low temperature impact strength 
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tempered. 
In the full annealed state, high | 

carbon mechanical properties vary 

from: 95,000 to 128,000 psi tensile 

strength; 52,000 to 63,000 psi yield 

strength, 180 to 250 Brinell hard- 

ness: and 25 to 5% reduction of 

area. 


Low Alloy Steel Castings 

For applications which require 
higher or lower operating tempera- 
tures, higher strength, greater wear 
resistance and higher impact resis- 
tance than are available in carbon 
steels, the low alloy steels have been 
developed. Perhaps one hundred 
alloy grades have been used com- 
mercially, but the tendency is to re- 
duce the number used. A compara- 
tively small number of alloys, with 
proper heat treatment, can give the 
properties desired in most castings. 

Practically all alloy castings are 
heat treated. Highest strengths are 
imparted in the quenched and tem- 
pered state. There are no general 
rules as to the mechanical properties 
attained, however, since a wide range 
can be covered with various alloy 
contents and heat treatments. Tensile 
strengths over 160,000 psi and yield 


















The rigidity, strength and intricateness of large steel ti points _— 145,000 =e be ob- | 
a ee en : g el cas _ sera them a vera tained. Various alloys are specifically | 
g ery bases. (Steel Founders’ Society of America) intended for high temperature serv- 
tests, the lower carbon steels give _ a: ice, high impact strength at low 
od eels give normalizing and by quenching and temperature, wear resistance and 
| : weccyis. 2 68 “Age ee PY te | The impact strength of other severe service applications. 
ne ee 50% gee grac es falls off rapidly at lower An important characteristic of 
— eo plain agrye carbon temperatures, however. The ASME alloy steels is their ability to air 
porte poe ge ope tort oe agg the allowable working stresses harden. Complicated castings can be 
wea alt Ren yee wo ¢ 2 or medium carbon cast steels as hardened with these alloys, and ten- 
ae pang ® Rt se anc 2 9g Rapier 1350 to 2000 psi at sile strengths from 70,000 to 100,000 
mai’ Cae ee - S oi 08 ; Higher stresses can be psi obtained without quenching. 
re Apc ae ager a on stee : en at lower temperatures. It is Manganese is widely used as an 
we pte: om nine oem gE * wee that a steels in this range alloying element. It is a cheap and 
rial spplitiniens, anc pee iee rich ten a ep ir efficient hardening agent. Vanadium, 
. These castings ‘are usually heat rolled or forged cls. Th » i eke ane Tecan th ee te 
. treated to relieve casting str ably d orged steels. This is prob- used with manganese to refine the 
‘ ine Gk aa i wig rv ' y due to their uniformly large grain structure. Nickel and molyb- 
. atm ure. A wide grain size in all directions. denum with manganese are not as 
Qf be chiathedd tana a Pe can | Castings with more than 0.50% effective as grain refiners, but in- 
“ we connie fad e heat treat- ye are classified as high carbon crease the capacity to air harden. 
4 seaily L mdiren ge we Hue e Manganese, silicon, phosphorus Several elements impart hardness 
; ine colin ve y r- an rere . Rigcnaers are also present in plain and wear resistance. Chromium and 
, Some Gf tae — y come ized. 1g carbon steel. These composi- nickel are used together in wear re- 
manag pace) x Pane eg aie are used in dies, rolls, ma- sistant castings. Chromium is also 
MOAR vee aon chine tool parts and other castings used with molybdenum, vanadium 
le a tho e a carbon range §_ which require high hardness, high and manganese for the same purpose. 
is hice ar ar mt a pre rigidity and resistance to abrasion. Nickel-vanadium, manganese-molyb- 
le 96,000 psi Bs ates heh These steels are always annealed, denum and nickel-manganese cast 
re to 53,000 psi yield —e hee 00 as a preliminary heat treatment. A steels are used for wear resistance 
a 250, reduction’ + yterng Z : to normalizing and tempering treatment and high strength. 
in 18%, dongliee Alen ree an a4 to is also used as a secondary treatment _ Copper-bearing steels are valuable 
tn = Ki . Impact strength at in some applications, and some cast- for their high ratio of tensile to yield 


eee, + e 
perature is improved by ings are even oil quenched and strengths. High fluidity is also char- 
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The fluid end of an oil field mud pump is a one-piece steel casting. (Texas Electric Steel 
Casting Co.) 


acteristic of copper steels, and they 
are used extensively for castings with 
long thin sections. 

Some low alloy steels are also used 
for high and low temperature appli- 


cations. Cast steels containing chro- 
mium, molybdenum, vanadium and 
tungsten give good service under 
steam exposure up to 1200 F. Nickel 
and nickel-vanadium steels are speci- 


Design of Steel Castings 


Experience has laid down a num 
ber of special rules that should be 
followed, if possible, in designing 
a steel casting. A structure departing 
from one or more of these principles 
can often be cast successfully. Never- 
theless, the casting which conforms 
to the rules will be more serviceable 
and cheaper than one which requires 
special foundry techniques. 


Possible Defects 


Several natural characteristics of 
steel must be considered in laying 
out a casting. In comparison to other 
metals, liquid steel does not flow 
easily through intricate passages. 
Higher Sa ae temperatures help 
this trouble but create other prob- 
lems. Steel also shrinks more than 
many metals in solidifying and cool- 
ing. With no constraint, 0.30% 
carbon steel contracts 0.89% per 
100 F in the liquid state, 3.0% at 
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solidification and 7.2% cooling to 
room temperature in the solid state 
These natural characteristics predis- 
pose badly designed castings to cer- 
tain defects. These defects are the 
fault of the design, not the material. 
The most harmful defects are: 


Sand Inclusions—lf a casting is 
too complicated, the sand mold will 
be difficult to make. When the 
liquid steel is poured, parts of the 
mold walls or core may be washed 
away. This sand may be trapped in 
the casting. 


Misruns—Complicated pieces with 
thin sections may not be completely 
filled with molten metals. Liquid 
steel will often fail to fill wide, thin 
webs, for example. The remedy is 
narrower, thicker webs. 

Shrinkage Cavities—If molten steel 
feeds through a thin section to a 
thick section, a shrinkage cavity is 
likely to form in the thick section. 


fied for low temperatures. 


om. at 
Specifications 

Steel castings are usually , 
to standard specifications. ik) 
hanical properties are specifi 
the composition, within limits 


up to the supplier. The ASTM, th 
SAE, the government agencies and 
the railroads all have recognized 
standards. While buyers occasionally 
ask for given chemical compositior 
steels, this practice is not recom. 
mended for carbon and low alloy 
steels. Restrictions on chemical com. 
position may make it difficult for 
the foundry to meet the property 
requirements. These restrictions, even 
when they are possible to meet, will 
often add to the cost of a casting. 
Chemical composition can become 
more important than mechanical 
properties, however, where steels are 
used mainly for corrosion or scaling 
resistance. 

A summary of standard specifica- 
tions for steel castings appeared in 
MATERIALS & METHODS, “Materials 
Engineering File Facts” section, pp. 
121 & 123, July, 1952. This chart 
gives the minimum mechanical prop- 
erties and the maximum chemical 
composition percentages for each 
class of each specification. 





Shrinkogeée covities 


Shrinkage cavities can be avoided by vs 

ing uniform sections or by having thick 

sections feed thin sections. Correctly placed 

risers are another solution. (Steel Founders 
Society of America) 


The thin section solidifies before the 
thick section, cutting off the supply 
of molten steel to the thick section. 
As the middle of the thick section 
solidifies, it contracts, leaving 2 
cavity. No molten steel can feed in 
through the already solidified thin 
section to fill this cavity. The best 
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Hot tears result from stresses put on the 
casting while the steel is hot and weak. 
Contraction that is opposed by the sand 
mold is one cause. Abrupt section changes 
and other stress risers are danger points. 


(Steel Founders’ Society of America) 


Casting Design Details 


(hot spots), particularly when stress 
risers like notches and abrupt section 


changes are near the hot spots. The 


engineer can avoid hot tears by 
minimizing hot spots and _ stress 
risers 
When at portant part is bein 
ast for the first time. it 18 often 
desirable to make a subsize model of 
the casting first. This model can 


be studied by foundrymen and de- 
signers. In give-and-take discussions, 
possible production defects can be 
guarded against without affecting 
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Inscribed circles are used to determine ef- 
fect of section changes and joints in form- 
ing hot spots in castings. The smaller the 
mass increase, the less likely defects will 


occur. (Steel Founders’ Society of America) 





In this case, a piece that looks castable in 
finished state proves to be impossible to 
cast satisfactorily when machining allow- 
ance is added. (Steel Founders’ Society of 


America) 
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Minimum thickness of sections as a func- 
tion of their largest dimension. Special 
techniques may permit running thinner sec- 
tions. (Steel Founders’ Society of America) 


part performance. 


Shapes and Stresses 


The cross section of a casting de- 
signed on a strength basis is calcu- 
lated from the allowable stress of 
the steel. The yield or tensile 
strength of the steel is multiplied by 
a factor of safety to get the allow- 
able stress. This multiplier compen- 
sates for unknown and_ understi- 
mated loads and stresses in use and 
for imperfections in fabrication. The 
factor of safety used with steel cast- 
ings does not have to be higher than 
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Tolerances for Steel Castings 





Dimension 




















Tolerance 12 In. 12=36 In 36=120 Ir 

Average 0.06 -+- 0.006D re YOK roy 
lie in. min 

Concise 0.04 + 0.005D 0.05 + 0.005D 0.07 + 0.005] 
yg in. min 

Minimum 0.03 + 0.C04D 0.04 + 0.004D 0.06 + 0.004] 
lig in. Min 

D =Longest dimension of casting (in.). 


that used with other steel forms. 
According to steel founders, steel 
castings are no more subject to manu- 
facturing difficulties than a forging 
or a weldment. 

The thickness of a section is not 
always specified solely on stress or 
strain analysis, however. In some 
cases, section thicknesses greater than 
those called for by either strength 
or rigidity are used. This may be 
because of production difficulties 
with very thin sections. A minimum 
dimension of 1% in. is suggested. On 
wide webs (over 12 in. wide), even 
greater thicknesses are needed. An- 
other reason for oversize sections is 
the desirability of maintaining con- 
stant section. When stress analysis 
indicates an abrupt section change, 
good practice is to make the smaller 
section larger to approach  unt- 
rormity. 

Thermal stresses are important in 
steel castings. One design feature 
that helps is to to use slightly waved 
or curved members. In a wheel, for 
example, curved spokes are better 
than straight radial spokes. The hub 
and the spokes may cool at different 
rates after casting, setting up internal 
stresses. Straight spokes cannot give 
much longitudinally, and tend to 
crack at the hub or rim. Curved 
spokes, able to bend slightly, take 
up these stresses without cracking. 


Eliminating Hot Spots 


Since hot spots, or slow cooling 
points, are the causes of cavities, 
cracks and internal stress in steel 
castings, one of the most important 
jobs of the specifying engineer is to 
eliminate these hot spots or minimize 
their bad effects. 

If the part has been cast before, 
or if the engineer is sure how it 
will be positioned in the mold, vari- 
ous section sizes can sometimes be 


Steel Founders’ Societ, 


Guide to Machining Allowances 























— 
Rings, Spoked Wheels, Spoked Gears, 
Circular Shaped Castings 
Casting Dia, In. Allowance on Outside 
Radius, In. 
Up to 18 4 
18 to 36 6 
36 to 48 36 
48 to 72 4 
72 to 108 deg 
108 and up 34 
Bores 
Allowance on Bore 
Bore Dia, In. Radius, In. 
Up to 1 Cast solid 
l to 7 M4 
7 to 12 34 
12 to 20 ly 








Steel Founders’ Society. 


used without danger. If the heavy 
sections are near the mold gate, 
where molten steel enters, the metal 
will flow out into the thinner sec- 
tions without difficulty and shrinkage 
cavities in the heavy section will be 
filled automatically from the riser 
located at the gate. Risers can also 
be used on isolated heavy sections 
to fill possible shrinkage cavities. It 
is important to remember that the 
foundry decides on use and location 
of risers, not the designer. 

It is also possible for the foundry 
to place special chills in the mold 
next to heavy sections liable to 
develop hot spots. These chills con- 
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STEEL CASTINGS 


Some Casting Redesigns 





Before After Solution 





Cast cylinder head had a shrinkage condition af the base of the 
lugs that could not be controlled consistently. Expensive non- 
destructive testing was required. Increasing the metel toward the 
rim allowed the steel to solidify progressively from the lug te 
the rim to feeding risers. This eliminated shrinkage condition. (Part 
is cast in inverted position.) Excess metal was removed from 
lugs, without reducing strength. A 10.6% weight reduction and 
a 9.4% cost reduction were secured. (Superior Steel and Malleable 
Castings Co.) 





Too expensive originally, this hinge butt required too much coring. 
it was a problem to keep cored hinge holes parallel te the base. 
The new design eliminated two cores by putting the bosses on the 
inside. The cores for the hinge pin and the main base were made 
integral, assuring alignment between the holes and the base. Ribs 
were placed better to carry the loads. Cost was cut 15.9%, 
weight from 12.2 to 9.8 Ib. (Superior Steel and Malleable Cast- 
ings Co.) 





Trailer axle weldment lacked strength and met with sales resist- 

ance due to poor appearance. A steel casting was considered 

practical since the quantities were too small te pay for forging 

dies. The metal distribution in the casting increased the strength 

and eye appeal. In addition, the amount of machining required 

wes cuf. Cost was reduced 28.2%. (Superior Steel and Malleable 
Castings Co.) 





As a 13-piece weldment, the rockers and stop brackets for this 
hopper were too expensive. One-piece steel castings were the 
answer. All machining was eliminated since holes for track pegs 
and bolts could be accurately cored. The pattern equipment re- 
quired was relatively inexpensive. While right- and left-hand parts 
were needed with the weldments, the cast parts were interchange- 
able. Costs were 23.4% lower; weight was cut 8.5%. (Superior 
Steel and Malleable Castings Co.) 





This warehouse trailer coupling housing is subjected to considerable 
stress. Production was slow as a weldment, 40 in. of weld being 
required. Conversion to a steel casting not only increased the life 
of the part and speeded up production, but alse improved the ap- 
pearance. The cost reduction amounted to 25%. (Unitcast Corp.) 








Before redesign this idler gear rocker arm for a steam locomotive 
beoster weighed 147 ib. Changing from @ weldment te a steel 
casting increased dependability, rigidity and strength. The casting 
gave better distribution of the metal. Cost was reduced 12%. 
Weight went down by 5%. (Steel Founders’ Society of America) 
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In the original design, the wall thickness on this 1240-ib cast steel boom could not be 


held. The long center core could not be held in position. Placement and removal of the 


core was difficult. Gas pockets could not be eliminated from the casting because gas from 


the core could not be vented in pouring. 


By casting two holes in each side, all these 


problems were solved. Plates were welded in afterwards. (Superior Steel and Malleable 


Castings Co.) 


duct heat away faster than sand next 
to thin sections, and all parts solidify 
and cool more nearly at the same 
rate in spite of section differences. 

In laying out a joint, it is helpful 
to inscribe circles in each part of the 
joint. The rate at which a point cools 
is roughly proportional to the radius 


Cast steel drive spacers for tractors were expensive to cast in one- piece. 
cut weight and cost. 
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of the circle that can be inscribed at 
the point. Good outlines for each 
type of section joint have been 
worked out by this method and by 
experience. The basic principle is to 
keep the inscribed circles as nearly 
equal as possible. In an L joint, for 
example, it is actually better design 





to round the corner and thin th 
casting out somewhat in the corne; 
Although the corner is thi 
sound 

Some heavy isolated secti 
be unavoidable. The best so] 
sections. The 
duces wall thickness, preventing h 
spots. In cored sections, howe r, the 
size of the core cannot be too sma! 
in comparison 


tO ore tnese 


with the mass 
metal. If a core is too small, it ma 
become fused into the metal. 

The engineer is sometimes tempted 
to increase the thickness of a section 
to give it more strength, without 4 
corresponding increase in other sec. 
tions. A better solution is to use reip. 
forcing webs of smaller sections to 
back up parts that are heavily loaded 
These webs, or brackets, must be 
thinner than the other sections since 
they are fed from these sections in 
casting. Ribs and brackets are also 
used to prevent distortion of large 
flat areas in cooling. The ribs solidify 
before the section and act as a rein- 
forcement. 

Deep pockets and small recesse 
are to be avoided. Molding produc. 
tion and cleaning are hampered, and 
hot spots are liable to be present be 
cause of the small amount of mold- 
ing sand available to carry off heat 
from the bottom of such pockets. 


Cores 


Small holes are usually drilled 
rather than cored, especially when 
finished surfaces or close tolerances 
are required. Holes less than one- 
half the section thickness in diam- 
eter should not be cored, in any 
case, without consulation with the 
foundry. Complicated interior cores 
should be avoided. They add to pro- 
duction troubles and increase casting 
prices. 





Five sizes were required. Redesign to cast-weld construction 
(Steel Founders’ Society of America.) 
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inces given as standard are 
the longest dimension of 
ing. While length is not the 


trolling factor, it is usually 


Tolerances and Allowances 


nvenient basin 
in iddition to the tolerance on as 
dimensions, an allowance must 
be made for metal to be removed 


from nachined surfaces. This allow 


adi 


ance increases with the size of the 
asting, but it also varies with design 
of the casting and position of the 
surface in the mold. A face that ts 
ippermost in the mold must have a 
bigger allowance than a bottom face, 
because whatever sand is dislodged 
in pouring floats to the top of the 
casting. 

The machine allowance should be 
considered in laying out the final 
part shape. A piece that would be 
possible to cast in its final shape is 
yften difficult to cast with the ma- 


Joining, Heat Treating 


A steel casting is never shipped 

from a foundry in the as-cast condi- 
tion. Gates and risers have to be cut 
off and stumps ground down to con- 
tour level on most pieces. The casting 
§ pressure blasted to remove sand 
ind cores and to improve the surface 
finish, After dimensions are checked, 
leficiencies can be corrected by 
straightening out-of-line members 
ind by filling voids with weld metal. 
The casting can also be heat treated 
before it leaves the foundry. 
_ In the customers plant, a steel cast- 
ing is likely to be processed further. 
Machining, painting and plating are 
standard operations; further heat 
treatments can be used; and steel 
castings are often welded to each 
other and to wrought steel. Castings 
are tested, of course, in every stage 
of their manufacture. 

Essentially, every processing meth- 
od used on wrought steel can be and 
s used on steel castings. Some opera- 
“ions are more important than others 
industrially, however, and many tech- 
iiques are modified to some extent 
when used on castings. Many of 
these processes are foundry problems 
and are not too interesting to anyone 
outside the foundry industry. A num- 
ber of techniques and processes used 


SEPTEMBER, 1952 





chining allowance added to some 
faces. This allowance will often cause 
too large a variation in section thick 


ness. 


Castings vs. Other Forms 


A steel casting can replace a forg 
ing economically and efficiently if 
die costs of the forging exceed cast- 
ing production costs, or if too much 
machining is required after forging. 
Sometimes forging stock is also more 
expensive than casting steel for a 
given set of requirements. In general, 
a steel casting can be made in more 
complicated shapes than a forging. 
Light alloy forgings can also be re- 
placed profitably when they cannot 
give the necessary compactness or 
fatigue strength. 

Bolted and riveted assemblies can 
often be replaced by a steel casting 
to give a better looking piece of 
work. The casting may also be lighter 
and more rigid. 


and Inspecting 





Manv weldments can also be re 


designed as steel Castings. A weld- 


ment that is too intricate or must be 
produced in large numbers is a likely 
candidate. Excessive jig fixture costs 
ilso make i hangeove! from a weld 
ment profitabl Many large v eld 


ments can most profitably be broken 
down into several wrought and or 
cast steel pieces which are welded to- 
gether. This is a good fabrication 
method when the piece is too com- 
lex to be an economical wrought 
steel weldment, and is still imprac- 
tical to cast. 

A casting can often be redesigned 
as a casting just as well as it can be 
made into a weldment or a forging. 
Simple lines, plain shapes and the 
elimination of nonessentials are the 
goals. Often a part is changed from 
casting to some other fabrication 
method when the fault is in the de- 
sign rather than in the casting 
method itself. 


Alloy cast steel brake wheels are differentially hardened. (Sivyer Steel Casting Co.) 
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A large machine base casting being machined. 


to finish steel castings are of wide 
interest, though, and should be well 
understood by every prospective user 
and specifier. 


Welding 


A steel casting can be welded with 
the same facility as a wrought steel 
of similar composition and heat treat- 
ment. Procedures and principles used 
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with wrought steels are applicable to 
steel castings. 

A steel with less than 0.25% car- 
bon and less than 0.50% manganese 
can be welded easily with no loss of 
ductility next to the weld. When the 
carbon content goes above 0.33%, 
the steel should be preheated. Almost 
every welded steel casting is stress 
relieved, although this is not essential 
with low-carbon steels. High-carbon 
and alloy steels, on the other hand, 


(Steel Founders’ Society of America) 


often need full annealing or normal 
izing after welding. 

Repair welding is very common 
used to repair defects in steel cas 
ings. Surface blemishes are chippe¢ 
or flame washed, ground and welded 
This is regular foundry procedutt 
especially on large, complicated cas’ 
ings which are difficult to produc 
perfectly. After proper heat treat 
ment, a weld-repaired casting 1s pet 
fectly sound. 
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Castings are finished by sand blasting to remove flash and rough edges. 


Heat Treatments 


A number of standard heat treat- 
ing procedures have been developed 
lor castings. These treatments should 
be performed by the foundry, if pos- 
sible. The foundry is well equipped 
and experienced. In some cases, how- 
ever, subsequent welding and ma- 
chining require heat treatments in the 
Customer's plant. 

Annealing—Steel castings are an- 
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nealed by (1) heating slowly (150 
to 200 F per hr) to a temperature of 
about 1650 F for carbon steels, and 
possibly higher for alloy steels; (2) 
holding at the soaking temperature 
long enough for recrystallization and 
the correction of element segrega- 
tion; and (3) cooling slowly in the 
furnace to 1000 F or less, then ac- 
celerating the cooling. Temperatures 
about 200 F above the transformation 
range are used because recrystalliza- 


STEEL CASTINGS 


(Continental Foundry & Machine Co.) 


tion is much faster. Small castings 
anneal rapidly, but large pieces take 
up to 10 to 12 hrs at temperature. 
Carbon steel castings are fully an- 
nealed to refine grain structure 
and secure maximum stress relief. Al- 
loy castings are usually only given a 
normalizing treatment. Full anneal- 
ing increases ductility of the steel and 
lowers its tensile and yield strength. 
Impact strength also decreases. An- 
nealing is used mostly on high car- 
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bon steels, large castings and low 
carbon electrical steels. It is also re- 


quired when very low residual stress 
es are desired. 

Normalizin; [he same heating 
Dro edure eievation above the trans 
rormation temperature and a SOaK a 


that point—is used in normalizing 
In this treatment, however, the cast- 
ing is cooled in still air directly from 
temperature. Both carbon and alloy 
steels are normalized. Strengths 
achieved are higher than those found 
in annealed steels. Normalizing is 
the least drastic of the hardening 
heat treatments. 

Liguid Quenching—A more dras- 
tic a0 agg treatment is liquid 
quenching. This is done after the 
casting has been annealed or normal- 
ized. The piece is heated to a point 
about 100 F above the transforma- 
tion temperature and held there long 
enough for the carbides to go int 
solution (30 to 60 min per in. of 
Maximum cross section). From this 
temperature, the casting is quenched 
in oil or water. 

A casting with various section 
thicknesses may be difficult to quench 
successfully. Heavy sections cool 
slower than light ones, and the light 
sections may crack. The best solution 
is to make the section thicknesses uni- 
form. If this is impossible, special 
quenching methods involving shield 
ing the thin sections from the liquid 
or time quenching are used. 

Tempering—After normalizing o1 
quenching, a casting is tempered. The 
piece is heated to temperatures from 
400 to 1275 F, depending on the 
hardness and toughness desired, and 
held there for about 15 min to 1 hr 
per in. of section. When low tem- 
peratures (below 850 F) are used, 
the casting can be held at tempera- 
ture longer. In practice, tempering 
points below 700 F are seldom used, 
and temperatures over 900 F are 
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usual. In normalized steels, temper- 
ing under 1000 F has little effect on 
strength or ductility. Carbon steels 
ire usually cooled in the furnace to 
some intermediate temperature, then 
ur cooled to room temperature. Al 
loy steels subject to tem yer brittleness 
are usually cooled by water quenching 
directly from the tempering point. 
Castings with high hardness should 
be tempered immediately after 
quenching to prevent cracking. 
Tempering removes the stresses set 
up by hardening. It also increases the 
ductility and impact resistance, and 
lowers the tensile and yield strength 
The highest tempering temperature 
gives maximum ductility and tough- 
ness, the lowest, maximum hardness. 


Special Treatments—There are a 
number of variations in quenching 
procedure. With a casting that might 
crack under a normal quench, the 
piece can be held in the oil or water 
until the largest section gets down to 
500 F, then removed to let tempera- 
tures equalize, and finally tempered. 
Castings can also be he ated by gas 
flames so that only particular portions 
are affected by the quench. 


Inspection 


Foundries test castings before ship- 
ment to the customer, who may also 
conduct systematic tests of his own. 
The tests used depend on the service 
required of the casting. 

Coupons, or test blocks, are cast 
with the casting. These coupons are 
machined down to standard 0.505-in. 
tensile test specimens to give a good 
indication of the characteristics of the 
casting itself. Test pieces can also be 
chemically analyzed, and the micro 
structure of the steel can be studied. 

For steel castings that are ordered 
in large quantities and must be inter- 
changeable, templates are often used 
to check critical dimensions. Actual 


loading tests are made on othe r 
ings. oome customers even ify 
that castings chosen at speci! 
tervals be broken. All these t 
similar to those done on w 
teel and other metal pieces 

As the temperature and s 
requirements have increased 
castings have been checked more 
closely for homogeneity to prevent 
failures due to structural defects j; 
the metal. These tests are done on 
the casting itself and are usually per. 
formed on every piece when the te. 
quirements are unusually severe 

The most popular method of non 
destructive testing is re. 9 
Magnetic particle testing is used | 
detect defects at or close to the sur 
face. Another surface inspection 
technique is the use of penetrant ma- 
terials. Supersonic testing is also done 
on a few large cast rolls. Almost al! 
fluid-containing steel castings 
pressure tested, even after radi 
graphing. 
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AISI TYPE 9255 9261 9440 9450 





COMPOSITION, % C 0.50/0.60 C  0.55/0.65 C 0.38 
Mn 0.70/0.95 Mn 0.75/1.00 Mn 0.90 

Si 1.80/2.20 Si 1.80/2.20 Si 0.20 

Cr 0.10/0.25 Ni 0.30 


0.43 C 0.43 
1.20 Mn 1.00 
0.35 Si 0.20 

0.60 Ni 0.30 
Cr 0.30/0.50 Cr 0.30 
Mo 0.08/0.15 Mo 0.08, 


PHYSICAL PROPERTIES 
Density, Ib /Cu In. 0.283 ).283 0.283 0.283 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F at 212 F 27 "3 27 
Coeff of Exp per F: 70-1200 8.1 x 10% 8.1 x 10°6 8.1 x 10° 8.1 x 10-6 
Spec Ht, Btu/Lb/F 0.10-0.11 0.10-0.11 0.11-0.12 0.11-0.12 
Elect Res, Microhm-Cm (2 68 F 19 20 20 20 
Magnetic Properties Magnetic 


- €? 


Magnetic Magnetic Magnetic 
MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi 29 
Tensile Str, 1000 Psi: 
Normalized 132 
Hard & Temp at 800 F 232 
Hard & Temp at 1200 F 144 
Yield Str, 1000 Psi: 
Normalized 80 
Hard & Temp at 800 F 226 
Hard & Temp at 1200 F 125 
Elong in 2 In., %: 
Normalized 15 15 
Hard & Temp at 800 F 10 ] 12 
Hard & Temp at 1200 F 18 
Reduction of Area, %: 
Normalized 30 30 


x 108 29 x 108 29 x 108 29 x 108 
15063 
258(4 
148(4 


115 
192 
120 


158 
210 
132 


110 
192 
120 


DS 


Hard & Temp 
Hard & Temp 
Hardness, Bhn: 
Normalized 
Hard & Temp 
Hard & Temp 
Impact Strength, 


at 800 F 
at 1200 F 


at 800 F 
at 1200 F 
Izod, Ft-Lb: 


30 
4 


311 
514 388 
248 


TH 





Normalized 
Hard & Temp 
Hard & Temp 


ERMAL TREATMENT 
Normalizing Temp F 
Hardening Temp F 
Tempering Temp F 


at 800 F 
at 1200 F 


FABRICATING PROPERTIES 


Hot Working Temp Range, F 


W eldability 


AVAILABLE FORMS 
USES 


a 


CORROSION RESISTANCE 


1625-1675 1600-1650 
1500-1650 1500-1650 
To desired properties 


1750-2175 1750-2175 


Machinability Index (B1112 Steel = 100) 38 36 
(180 Ft/Min—High-Speed Tool) 


68 ft/min (65 ft/min) 
The high carbon and silicon contents of these steels 
introduces difficulty in welding, which is, there- 
fore, not recommended normally. 


These steels are better the an of ain carbon steels in 
industrial atmosphere and about the same when 
continuously exposed to moisture. If salts are 
present, corrosion isincreased. They are attacked 
readily by acids, but resistant to alkalis at ordinary 
temperatures. | 


48 
35 
YY 


1575-1625 1575-1625 
1500-1550 1500-1550 
To desired properties 


1750-2175 
42 40 
(76 ft/min 72 ft/min 
The high carbon content of these steels introduces 
difficulty in welding. With special techniques and 
electrodes, satisfactory arc welds can be made. 


1750-2175 





Thes se steels are better than plain « ante steels in an 
industrial atmosphere and about the same when con- 
tinuously exposed to moisture. The corrosion rate is 
increased when salts are present. They are attacked 
by acids, but not by alkalis at ordinary temperatures. 





Billets, bars, forgings. 


_ Billets, bars, forgings. 





For coil and flat springs, lock washers, axes, chisels, 
hand tools, diesel engine connecting rod bolts, col- | 
lets for machine tools. 





Not in general use today. Ee —_ for auto- 
motive, diesel engine and aircraft parts, bolts, chain, 
gears. 








bOM 
I 


; 
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‘NOTES: 


Vormalized at 1650 F. 
Vormalized at 1650 F, reheated to 1625 F, 
\ormalized at 1600 F. 

rmalized at 1600 F, 


reheated to 1575 


1952 


(5) Normalized at 1600 F. 
quenched in agitated oil. 6) Normalized at 1600 F, 

(7) Normalized at 1600 F, 
F, quenched in agitated oil. 


reheated to 1525 F, quenched in agitated oil. 
reheated to 1500 F, quenched in agitated oil. 


Prepared with the assistance of the Bethlehem Steel Co. 

















HOT-FINISHED 
bears the scale formed during 
hot fabrication or heat treat- 
ment. 





TURNED 
machined, uniform O.D. 











ROTO-ROCKED 
Smooth surfaces, obtained by 
special sizing and finishing 
processes. 


COLD FINISHED 





COLD DRAWN 
Smooth, scale-free surface. 














PICKLED 
de-scaled by one of several 
solutions. 




















POLISHED 

0.D. and/or 1.D. polished to 
one of several specified de- 
grees of smoothness. 


THE BABCOCK & WILCOX COMPANY 





FLASH-IN 
ERW tubing which retains the 
bead formed by welding. 


® 


~% 


FLASH REMOVED 
ERW tubing, bead-free. 
Both available either as 
welded or normolized. 








TUBULAR PRODUCTS DIVISION 
General Offices & Plants 


Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio Welded 


Sales Offices: Beaver Falls, Pa. 


Carbon Steel Tubing 


Boston 16, Mass. * Chicago 3, Ill. 


Ohio * Denver,1, Colo. * Detroit 26, Mich. * Houston 19, Texas 


Cal. * New York 16,N.Y. * 


Cal. * Syracuse 2, N. Y. 
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Philadelphia 2, Pa. * St. Louis 1, Mo. 
* Toronto, Ontario * Tulsa 3, Okla. 





* Cleveland 14, 
los Angeles 17, 
Sean Francisco 3, 


You aren’t taking full advantage of the time 
savings and cost economies in the machining and 
fabrication of hollow parts from tubing unless you 
start with tubing having the PROPER SURFACE 
FINISH. 

By specifying tubing having a surface finish keyed 
to your production methods, you take an important 
step toward reducing the time it takes you to make 
your finishing operations. 

As a specialty tube mill, B& W supplies mechanical 
tubing in the variety of surface finishes illustrated. 


Your choice should be influenced by your produc- 
tion facilities and consideration of the cost dif- 
ferentials among the several finishes. 


In any case, remember that the tubing you can use 
is more than merely bar stock with a hole in it. 


It can be delivered to you as a product ready 
for you to convert—in the shortest possible 
time and with least cost—into your finished 
product. Mr. Tubes—your B&W Tube 
Representative can help you select 

the tubing and finish most suitable 

for your specific end uses. 
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Properties of Commonly Used Spring Materials 


Tensile Properties Torsional Properties 


ult | Elastic | Mod of ult Elastic Mod of 
Composition, Str, Limit, Elasticity, Rockwell Str, Limit, Rigidity, 
Material % 1000 Psi | 1000 Psi Psi Hardness! 1000 Psi 1000 Psi Psi Remarks 





FLAT COLD ROLLED SPRING STEEL 
| | 
Wetch Spring 1.10-1.19 C 330 | 30x 106 C50-55 | Not used 
Steel 0.15-0.25 Mn 


Not used! } Cold rolled and heat 

treated before form- 
ing. Mainsprings for 
watches and similar 
uses. 


Clock Spring | 0. ; 30 x 108 used| Not used used Cold rolled and heat 
Steel | 0.30- treated before forming. 
Clock and motor 
springs, misc., flat 
springs for high stress. 


Flat Spring Steel | 0.65-0.80 C 5 30 x 106 B70-85! used| Not used Cold rolled, annealed 
0.50-0.90 Mn C38-50? or tempered. Misc., 
flat springs. 


CARBON STEEL WIRES 


High Carbon 0.85-0.95 C 25 30 x 106 C44-48 60-2 110-150 53 Cold rolled or drawn. 
Wire 0.25-0.60 Mn High grade helical 
springs or wire forms. 


Oil-Tempered 0.60-0.70 ¢ 155 ) 120-25 5-200 80-130 Cold drawn and heat 
Wire 0.60-0.90 Mn treated before coiling. 
(ASTM A229-41} General spring use. 


Music Wire 0.70—1.00 C 30 x 108 90-180 .5-12 x 10 


Patented and cold 
\ASTM A228-41) | 0.30-0.60 Mn 


drawn. Misc. small 
springs of various types 
high quality. 


Hard Drawn 0.60-0.70 C 75-130 


Spring Wire 0.90-1.20 Mn 
(ASTM A227-41) 


Patented and cold 
drawn. Same uses as 
music wires but lower 
quality. 


HOT ROLLED SPRING STEEL 


| 
Hot Rolled Bars 0.90-1.05C | 105-140 | 28.5 x 108 C40-46 | 110-140 ' Hot rolled heavy coil 


(ASTM Al 4-42) 0.25-0.50 Mn or flat springs. 


ALLOY STEEL SPRING MATERIALS 





Chromium 0.45-0.55 C 180-230  Wx10 C42-48 | 140-175 11.5 x 106 Cold rolled or drawn. 
Vanadium Steel 0.50-0.80 Mn Special applications. 
SAE 6150 0.80-1.10 Cr 
0.15-0.18 V 
Silico-Manganese 0.55-0.65 C 180-230 | 30x 10° C42-48 | 140-175 | 100-130 | 11.5 x 10 Hot or cold rolled or 
Steel 0.60-0.90 Mn drawn. In some appli- 
SAE 9260 1.80-2.20 Si | | | cations as lower cost 
ail | | | material to replace 


chromium vanadium 
steel. 


"Annealed 


Tempe (Continued on page 143) 
| 690M Tempered pag 
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Mercury switch base molded 


of G-E 12493 general-purpose compound. 


TO THIS NEW G-E MOLDING COMPOUND 
FOR GOOD-LOOKING, DIMENSIONALLY STABLE 


PLASTICS PARTS AT LOWER COST 


Now you can obtain good-looking, dimension- 
ally stable plastics parts more economically than 
ever before by specifying General Electric’s 
general-purpose molding compound, G-E 12493. 
Here’s why: 

G-E 12493 helps your molder increase pro- 
duction and lower costs. Maximum output is 
maintained with this fast-curing, rigid-setting 
compound. Production is steady, too, because 


G-E 12493 pours cleanly and evenly. Waste is 
minimized, for its uniform bulk minimizes the 
possibility of overloading. Rejects are few, be- 
cause of G-E 12493’s easy flash release. 

Ask your molder about the benefits to be 
obtained from a switch to this economical G-E 
compound. Or write direct for full details to 
General Electric Company, Section 124-4(, 
Chemical Division, Pittsfield, Massachusetts. 


GENERAL ELECTRIC 
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Tensile Properties Torsional Properties 


Ult Elastic Mod of Ult Elastic Mod of 
Composition, Str, Limit, Elasticity, Rockwell Str, Limit, | Rigidity, 
Material % 1000 Psi | 1000 Psi Psi 'Hardness| 1000 Psi | 1000 Psi Psi Remarks 


| 
| 





STAINLESS STEEL SPRING MATERIALS 





Type 302 | 17-20 Cr 60-260 28 x 108 C35-45 | 120-240 | 45-140 Cold rolled or drawn 
7-10 Ni Fair temperature re- 
0.08-0.15 C | sistance. Best corro- 

sion resistance. 

12-14 Cr 130-200 28 x 104 C42-47 | 120-180 | 80-120 1] x 106 Cold rolled or drawn. 

4 0.25-0.40 C Heat treated after form- 


ing. Resists corrosion 
when polished. Good 
temperature resistance. 





NONFERROUS SPRING MATERIALS 





Spring Brass 64-72 Cu 40-60 15 x 106 B90 45-90 Cold rolled or drawn. 


Rem. Zn Used for corrosion re- 
sistance and electrical 
conductivity. 


Nickel Silver 80-110 x 106 85-100 0-7 Cold rolled or drawn. 
| Better quality than 
brass. Used also for its 
color. Corrosion re- 
sistant. 


Phosphor Bronze | 91-93 Cu 50 | 60-110 5 (6 B90-100! 80-105 5 x 10 Cold rolled or drawn. 
7-9 Sn or Used for corrosion re- 
94-96 Cu sistance and electrical 
4-6 Sn conductivity. 


Silicon Bronze 2-3 Si 100-150 | 60-110 76 B90-100) 80-105 —85 a Cold rolled or drawn. 
Mn or Sn Used as substitute for 
Rem Cu phosphor bronze for 

economy. 


64 Ni 100-140 | 80-120 x 106 C23-28 | 75-110 5 Cold rolled or drawn. 
| 26 Cu | | | | Resists corrosion. 
| 2.5 Mn | Moderate stresses to 
2.25 Fe | | 400 F. 


Inconel 80 Ni | 140-175 | 110-135 | C30-40 | 95-120 | | Cold rolled or drawn. 
14 Cr Resists corrosion. 
Rem Fe | High stresses to 650 F. 


| 





66 Ni | 160-180 | 115-145 | 26 x 106 C33-40 | 105-125 | Cold rolled or drawn. 
| 29 Cu | Precipitation harden- 
| 2.75 Al | | | able Redists corroston. 
0.90 Fe | | | High stresses to 450 F. 


Z-Nickel | 98 Ni, Cu, 180-230 | 130-170 | 30 x 108 120-150 | Cold rolled or drawn. 
| Mn, Fe, Si | | Precipitation harden- 
| | | | dinheskaneeribicn. 

| | High stresses to 550 F. 





Beryllium-Copper | 98 Cu 100-150 | 16-18.5 x 106 | C35-42 | 100-130 Cold rolled or drawn. 
| 2 Be Precipitation harden- 
| | able. Corrosion resist- 

ant. Good electrical 


| properties. 











Courtesy of The Associated Spring Corp. 
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— for Quality with Economy... 


EXTRUDED 





ia 


industrial sidewall glazing, with extruded white translucent 
PLEXIGLAS, corrugated to match standard industrial siding. 


Totally enclosed lighting fixtures with extruded clear and white 
translucent PLEXIGLAS semicylinders. 


(Prexictas extrusions illustrated are produced by Sandee Manufacturing 
Company, Chicago, Illinois.) 


Prexictas is a trademark, Reg. U.S. Pat. Off. and in other principal countries 
of the Western Hemisphere. 


Continuous extrusion—using PLEXIGLAS 
extrusion-grade molding powder—can be a fast 
economical method of producing, at low cost, 
parts having uniform cross sections. 


That’s why designers are specifying 

extruded PLexicias for automobile sun visors, 
signs, lighting fixtures, counter dividers in 
retail stores, display fixtures . . . and for 
glazing prefabricated buildings and 

industrial structures where window breakage 
is a problem. These are only a few of the 
many existing and potential applications. 


Extrusion Grade PLexicLas molding powder 
does more than insure efficient production. 
Extruded sections have excellent gloss and 
clarity or color, and the resistance to heat, 
weather, and breakage for which PLExicLas 
acrylic plastic is noted. 


Automobile sun visor with extruded green PLEXIGLAS sections, 
ribbed on upper surfaces. 


FOR INDUSTRY 








ROHM & HAAS 
COM PANY 





WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 











New Materials 


and Equipment 





Plastic Tubing Reinforced with Stainless Steel 


Developed to meet the demand for a 
chemically resistant, translucent, nontoxic, 
flexible tubing and hose for high pressure 
applications, the new Tygon flexible plas- 
tic tubing offered by U. S$. Stoneware Co., 
Akron 9, Ohio, has a triple wire and a 
stainless steel outer braid. 

With this braided stainless steel rein 
forcement, Tygon tubing absorbs vibration 
more readily and does not crack, leak or 
break under working pressures up to and 
including 300 psi. Because of the flexi- 
bility of this tubing, less footage is re- 
quired than with rigid tubing, fewer 
fittings are necessary, and no special tools 
are required for installation. It is also 


translucent, permitting visual inspection of 
flow and simplifying cleaning. 

The tubing is stocked in two sizes: ¥4- 
in. id. and %-in. i.d. It is available in 
six standard formulations and in running 
or fitted lengths. All fittings are stainless 
steel. The 14-in. i.d. fittings can be field 
applied. The ¥-in. id. crimped fittings 
are factory applied. Other sizes are avail- 
able on special order. 

Recommended for the high pressure 
transmission of virtually any liquid, gas 
or semi-solid, the tubing is particularly 
effective in the handling of highly cor- 
rosive materials which must be protected 
from contamination 





This stainless steel braided tubing is 
chemically resistant, translucent and non- 
toxic. 











The use of Carbolube in the manufac- 
lure of this bushing is said to eliminate 
lubrication problems 


Metal Impregnated Graphite Has Good Bearing Properties 


A new product for bearings or wear- 
ing parts that is said to help eliminate 
difficult lubrication problems has _ been 
announced by The Carbone Corp., Boon- 
ton, N. J. Carbolube is graphite or car- 
bon impregnated with babbit, copper, 
cadmium or silver. When used in the 
manufacture of bearings, bushings, or 
any wearing parts, oil or other lubri- 
cation is unnecessary since self-lubrica- 
tion is an inherent property of the 
finished product. 

Carbolube parts are used in air com- 
pressors, textile and printing machinery, 


aircraft parts, and motors. They are used 
on marine equipment and fluid meters 
where parts are inaccessible. They are 
used in baking equipment, and chemical 
and food equipment where cleanliness is 
important and oil fumes are undesirable. 

The new product is made with a vac 
uum-pressure process that is said to 
assure uniformity of structure. It is 
available in sizes up to 10-in. dia, and 
in almost any shape or form. Bearings 
or parts can be made economically to 
specifications in small or large quanti- 
ties. 





Samples of Rulon, a recently devel- 
oped low-friction bearing material, are 
now being offered for testing commer- 
cially by Dixon Lubricating Saddle Co., 
Bristol, R. I. The new material requires 
0 lubrication and is said to outperform 
Currently available plastics, metallic and 
other bearing materials. 

As finally developed, Rulon is a sub- 
Stance slippery throughout, from outer 
skin to inner core. No sealed-in lubri- 
‘ant nor lubricant impregnation is re- 
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Oil-Free Dry Bearing Material Withstands Temperatures up to 500 F 


quired. It contains no oil, no graphite 
or other substances usually referred to 
as lubricants. Rulon’s success as a bear- 
ing depends entirely on its ability to 
resist heat and on its inherently low 
coefficient of friction. The Dixon bear- 
ing application consists of a half-sleeve 
bearing which runs on a cast iron or 
hardened steel shaft. The shaft has a 
speed range of 100 to 200 rpm, and 
the bearing has loads of approximately 
175 psi. 


Tests indicate that Rulon will operate 
satisfactorily without lubricants under 
greater loads and speeds than are nor- 
mal in spinning operations. Withstand- 
ing temperatures up to 500 F, the ma- 
terial is chemically inert and cannot be 
attacked by any process material. For 
commercial testing outside the maker's 
own field of primary interest, Rulon is 
available in small quantities of rod 
stock in diameters from % up to 1- by 
Yg-in. increments. 


emer ee 



















New Materials and Equipment ccntinves 


A new and basically different type of 
gasket material. Accopac, has been an 
nounced by Armstrong Cork Co., 62 
Arch St., Lancaster, Pa. In applications 


calling for plant fiber gaskets, the 


terial is said to offer improved pet 

and dependability and, accord 

the company, it effec- 

tively that in many cases it promises to 
t stocks. 


Use of an adequate amount of cork 


rormance 


ing to seals so 


| replace more expensive gaske 








oo am 





coupled with a new patented beater 
saturation process accounts for the ma- 
terial’s sealing efficiency. The cork adds 
a high degree of compressibility, and 
because of this compressibility, Accopac 








Gasketing Material Offers Improved Performance and Dependability 


well on stamped light 


WOrTKS 


is On rough, heavy In lightweight 


construction it conforms to normal irreg 
ularities torting hanges 
rough, heavy flang 


tween bolts, and on 


fills 
to provide a tight, dependable seal. 


surfaces, it ordinary imperfection 


Effective in heavy flanges, the ma 


up to 
Conven- 


terial will withstand flange loads 
100.000 psi 
fibers, 


approximately 


without damage , 


hand, often 


25.000 


tional on the other 
rupture at 

The Accopac 
terials are nonvolatile and nonextract- 
able. They will not be lost in service 


fluids 


pSi. 


saturants used in ma- 


through the action of Therefor 





n Accopac gasket will not Alk 
put or leak Dimensional 

rther insured by the unifo 

tex coating n b th the fiber 


rk partic 
The new peatel Saturation 

used in making the material can de 
much larger amounts of rubber on 
hibers and cork particles than 1S 

method, ac 
The — rub 
and accurately ¢ 


know n 
rept rts 


with any other 
ing to company 
coating is uniform 
trolled. Resulting sheets are 
and impervious. For 
gasket of Accopac CN-707 
air at 2000 psi. 


uniforn 
example, 


tight 
" : ‘ if 1s 
easily hi a 
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This aluminum bhoneycoml nou 
fered in the new Yp-in. cell size for use 
in sandwich structures 


Aluminum Honeycomb Material Offered 


Production of Hexcel aluminum 
honeycomb in the new Ye-in. cell size 
for use in sandwich structures has been 
announced by Hexcel Products Co., dis- 
tributors for California Reinforced Plas- 
tics Co., Oakland, Calif. The product is 
to provide substantially 100% bond 
skin-bond strength and 
bond-weight efficiency 

According to the company, the new 
size core material greatly simplifies 
bonding, since sufficient adhesive can be 


area, increasmeg 


in New Cell Size 


deposited on honeycomb with only one 
pass through glue spreader. As a direct 
result, only one drying cycle is needed 
At the same time, the Y,-in 


product results in a less expensive glu 


use of 








line, since a smaller amount of adhesive 
is needed in priming. Lighter bonding 
tapes or films can also be used. 1 
new product is available in 0.001-1 
nominal gage, with density of 4.6 | 
per cu ft, and in 0.0015-in. nominal 


gage, density 6.7 lb. 





Abrasion Tester for Cylindrical Parts 


Taber Instrument Corp., 109 Goundy 
St., North Tonawanda, N. Y., has an- 
nounced a new abrasion testing machine 
for rating the wear resistance of pro- 
tective finishes—black oxidized or electro- 


plated coatings, extruded plastic. and 
enamel applied to aircraft, ordnance 
and metal furniture tubing, and other 


cylindrical parts or test pieces. 

The accompanying photo shows a 
34-in. rifle barrel being tested to de- 
termine the amount of wear from han- 
dling the metal part will withstand 
before the blue oxide finish is worn 
thin, resulting in corrosion of the part. 
| The test is performed by placing the 

gun barrel between two driving centers 
with the test surface in contact with 
the abrading head. This abrading head 
can be adjusted lengthwise of the barrel 
to any position within its range. Pres- 
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sure of the abradant against the test 
surface is applied by a floating dead 
weight load system, which compensates 
for minor inaccuracies of the test part. 
The resulting wear is comparable to a 
gun being handled under field service 
conditions. 

The Model No. W-3981 Cylinder 
Abrasion Tester is fully adjustable to 
take cylindrical specimens from 14-in. 
to 6 in. in dia and 8 to 36 in. in 
length. The width of the wear track is 
normally 1 in.; however, the face of the 
abrading medium can be narrowed to 
wear a track only 4 in. in width where 
required. Abrasion resistance is reported 
as the number of wear cycles the surface 
will withstand before penetration of the 
protective finish permits corrosion to 
take place. The end point for corrosion 
resistance is determined with an _ indi- 


cator solution. A visual end point ca 
also be used by comparing with a stan¢ 
ard. Wear cycles are indicated by 
electric counter at left of operator 
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Here a rifle barrel is being tested 
determine the amount of wear it wl 


withstand before 


corro 10n resus. 
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Alkaline Stripper Dissolves Tin, Lead and Tin-Lead Alloys 


ikaline chemical for the rapid 

ing of tin, lead and tin-lead al 
has been announced by Enthone, 
{42 Elm St., New Haven. The ma- 
rial is used in water in a concentration 

f 1 lb per gal, and the mixture is 
eated to 160 to 180 F. 

According to the company, the strip- 
ner will rapidly remove tin, lead and 
tin-lead electrodeposits, heavy solder and 
hot dipped coatings. Due to the fact that 
t is alkaline in nature, there is no attack 
non base metals, such as copper, brass, 


bronze, steel and stainless steels. The 
material is kept in steel or stainless steel 
containers and does not deteriorate with 
age. 

Stripping action on both tin and lead 
is fast, and thicknesses of the order of 
0.005 to 0.010 in. are removed in 1 hr 
The product is said to be suitable for 
removing solder from torch or iron sol 
dered pieces as well as hot dipped sol 
dered articles, and unlike acids does not 
cause any dimensional change in the base 
metal. 
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llere, upper pieces are in the as-soldered 

condition. Lower pieces are completely 

cleaned of solder with no attack on base 
brass. 








unit can be used either as a me 
chanical or magnetic separator. 
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Mechanical-Magnetic Separator for Ferrous and Nonferrous Parts 


A combination magnetic separator, es- 
pecially designed to separate parts from 
Roto-Finish abrasive chips where both 
ferrous and nonferrous parts are pro- 
cessed using Roto-Finish methods, is 
currently being offered by Roto-Finish 
Co., 3700 Milham Rd., Kalamazoo, Mich. 
The unique feature of the Roto-Finish 
MMG 34-12 is that the magnetic and 
mechanical separating mechanisms _§aré 
interchangeable on the portable frame 
As a result, the unit can be used either 
as a mechanical or magnetic separator 

Operation is claimed to be simple. 
A hoist pan containing the mixed parts 
and processing media is placed on the 
incline loading support of the separato: 
When used for mechanical separations, 
the mixed mass passes over a motor- 
driven, agitated separator. Separation is 
made as the oversize parts are discharged 


from the top of the screen, while proc- 
essing chips go through the screen and 
discharge into a hoist pan below. The 
amount of agitation is controlled by a 
variable stroke adjustment. Screens are 
available in mesh sizes of 1/16 in. to 
114 in., and correspond to Roto-Finish 
chip sizes. The screen size measures 34- 
by 27-in. 

For magnetic separations, the magnet 
separating unit replaces the agitated 
screen unit. Parts and chips pass overt 
a magnetic pulley. Parts are separated 
magnetically and then conveyed to a 
container, while the chips fall into a 
hoist pan below 

The separator is recommended for use 
in conjunction with the original com 
pany processes used to grind, deburr, de 
scale, britehone and color all types of 
metal parts. 





A new ready-mixed aluminum paint 
that becomes permanently bonded to al- 
most any metal surface upon subjecting 
the painted metal to heat of 500 to 1600 
F, has been announced by. Sheffield 
Bronze Paint Corp., 17814 Waterloo Rd., 
Cleveland 19. Originally developed to 
Protect and decorate metal surfaces where 
‘xtreme heat is required, the paint will 
add a protective and decorative finish to 
furnaces, pipes, boilers, ovens and other 
metal surfaces withstanding 1600 F. The 
seater the heat, the more permanent is 
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Aluminum Paint Bonds Well to Many Metals 


said to be the bond as the paint alloys 
itself to the metal surface with the ap- 
plication of heat. It maintains its bril- 
liance and will not crack, chip or peel. 

Numerous applications for Super-Hot 
have been found in industry. Employing 
its adhesive quality, a manufacturer can 
use it in a heat plating process for bright 
permanent finishes on metal objects at 
important economies. Thermocoupling 
action sponsored by the application of 
heat in excess of 800 F to a _ metal 
object painted with the paint is said to 





make the object impervious to most viu- 
nary solvents. This is due to the tran- 
sition of Super-Hot from a_ periferal 
coating of paint to an aluminum glaze 
that is an integral exterior of the painted 
object. 

The new paint can be brushed, sprayea 
or dipped and air dries within 30 min., 
after which time heat can be applied. 
Although best results are obtained when 
application is made on clean, dry sur- 
faces, the paint can be applied to rusty, 
moderately greasy or oily surfaces. 
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Spacer Clip for Parallel Metal Panels 


Spacing of parallel metal panels with 
out buckling has been achieved with a 
new tubular type Speed Clip announced 
by Tinnerman Products, Inc., Box 6688, 
Cleveland. Used more specifically for 
spacing panels of drawers on kitchen cabi 
nets, office furniture and similar articles, 
the clip is inserted through a hole in a 
drawer liner, and is held in a self-retain 
ing position. A machine screw is then in- 
serted into the clip through the oute 
panel where the screw engages the threads 
in the drawer handle. In this application 
the clip has replaced an expensive special 
screw provided with a shoulder to act as 
a spacer 


[he clip also speeds production 


guiding the screw directly to the oute: 


panel hole. Made of heat treated spring 
steel, it is 23/64 in. in dia and 3% in 
long and takes an 832 screw. The inne: 


panel hole diameter is 0.281 in. 


This tubular type speed clip speeds pro- 


duction by guiding the screw directl) 


the outer panel hole. 
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This Model RSZ50 Rivet Cooler has a 
5 cu-ft capacity. 


Sub-Zero Cabinets for Variety of Applications 


Revco, Inc., Deerfield, Mich., has an- 
nounced new sub-zero cabinets used for 
shrink fits, seasoning gages, testing and 
preparing rivets for aircraft applications. 
Model RSZ50 Rivet Cooler is furnished 
with 90 rivet cannisters made of steel 
2 in. in dia and 7¥ in. long, arranged 
in six racks each holding 15 cannisters 
The cooler is designed to operate efh 
ciently at temperatures as low as—30 F 
Sturdy, all steel cabinet construction is 
sealed air and water tight, inside and 
out. The unit is equipped with high 
density, thick, nonsettling Fiberglas bats, 
providing highest insulating efficiency. 

The Sub-Zero Models SZH15 and 


SZH65 are equipped with Sub-Lid 
maintain constant temperature throug! 
out storage compartment. and to min 
mize heat loss during usage. Tempera 
ture control is adjustable for any con 
trolled temperature down to as low a: 

90 F for Model SZH15 in norma 
room temperature, and —80 F f 
model SZH65. A temperature of —95 I 
for SZH15 and —85 F for SZH65 ca 
be obtained by continuous running in 
normal room temperature. Model SZH15 
has a 1.5 cu-ft storage capacity wit! 
1514 reach—in depth, while SZH65 ! 
a 6.5 cu-ft storage capacity with 18 
reach—in depth 





Resistance Spot Welding and Soldering Machine Speeds Production 


Availability of a new resistance spot 
welding and soldering machine has been 
aunounced by Joyal Products, Inc., 56 
Belmont Ave., Newark 3. Designed to 
speed production, cut cost and eliminate 
shrinkage in the manufacturing of in- 
struments, the unit is proving valuable 
to the manufacturer of small, metal prod- 
ucts. It solders or welds in less than 
a second larger and heavier parts than 
those handled by Model 1000 and 2000. 

The machine is also said to silver 
solder, soft solder and spot weld precious 
and dissimilar metals. It spot welds steel 
parts up to 3/16 in. in thickness; spot 
welds copper to bronze, copper-to-copper 
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up to 0.040 in. and brass-to-brass up 
to 0.080 in. It will also solder brass up 
to 14 in. in thickness as well as sterling 
silver and other precious metals. 

The new unit features a quick adjust- 
ing device for pressure control and 
length of electrode travel for positive sol- 
dering and welding. The set-up time for 
the various production operations is sim- 
ple and rapid; electrodes are especially 
designed for each job. An automatic cut- 
off timer regulates soldering time and 
heat control, with 11 adjustments deter- 
mining correct heat for the job. 

Particularly effective in soldering addi- 
tional elements to an assembly, the 


machine leaves no pitting marks. It has 
found an excellent application in the 
production of fractional horsepower m0 
tors. Previously, slip rings were soft 
soldered; now they are welded, eliminat: 
ing soft soldering, shrinkage, and increas: 
ing production. Another application ' 
the high temperature soft soldering 0 
commutators at 800 F. With the use of 
this machine production is said to be 
increased about 200% because it elim 
nates the flooding of solder around the 
segments which before had required 3 
time-consuming extra manual operatiot 
to remove. 
(More News on page 150) 
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All castings in this assembly 


are Meehanite Metal 


Cleveland Planer 
equipped with Hilli- 
ard Clutch to avoid 
damage to heads 





The Hilliard Corporation—Elmira, New York, manufacture a 
line of all-purpose slip clutches (Fig. 1) for use in equipment 
requiring precise control of tension or power applied to a 
driven machine and in connection with safety devices and load 
limiting mechanisms. As an example, planers such as shown in 
Fig. 2 incorporate Hilliard clutches to protect the heads and 
crossrails against damage in case of obstruction. 


Such clutches obviously require component castings which 
can provide without fail three definite characteristics—namely : 


1. High tensile strength 
2. Resistance to heat deterioration 
3. Maximum wearing qualities 


Hilliard designers specify Meehanite castings for all cast 
parts of this clutch on the basis of experience and the sure 
knowledge that these properties will be secured regularly. 


In addition the use of Meehanite castings gives an assurance 
of uniformity, ready machinability, and a high freedom from 
casting defects. Thus production flows are steady and efficient 
and Quality of the product high. 


For facts about how Meehanite castings can improve your 
product, reduce losses and speed production, write for Bulletin 
#35—“Meehanite Castings Serve All Industry”. 
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LIP CLUTCHES 


BUILT WITH MEEHAN 





ITE CASTIN 


Take YOUR Casting Problem To 
A MEEHANITE FOUNDRY 


American Brake Shoe Co. . — 
The American Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co. cela a we . Detroit, Michigan 
Sommer Wen Wells. « « s& « «© +e « st 66 6 eee Mlsourl 
Barnett Foundry & Machine Co. ‘ Irvington, New Jersey 
E. W. Bliss Co. ‘ ‘ Hastings, Mich. and Toledo, O. 
Builders tron Foundry Providence, Rhode Island 
Compton Foundry ‘ Compton, Calif. 
Continental Gin Co. pote oe Birmingham, Alabama 
Crawford & Doherty Foundry Co. dite a . Portland, Oregon 
The Cooper-B Corp. . Mt. Vernon, Ohio and Grove City, Pa. 
Empire Pattern & Foundry Co. . . Tulsa, Oklahoma 
Farrel-Birmingham Co., Inc. . . . Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. Florence, New Jersey 
Fulton Foundry & Machine Co., Inc. Cleveland, Ohio 
General Foundry & Manufacturing Co. Flint, Michigan 
Greenlee Foundry Co. owe . Chicago, Iilinois 
The Hamilton Foundry & Machine Co. ‘ Hamilton, Ohio 
Hardinge Company, Inc. ced New York, New York 
Hardinge Manufacturing Co. ° York, Pennsylvania 
Johnstone Foundries, Inc. ‘: & aes Grove City, Pennsylvania 
Kanawha Manufacturing Co. Charleston, West Virginia 
Lincoln Foundry Corp. . los Angeles, California 
GC. Bpee 86. « se 3 le Orillia, Ontario 
Otis Elevator Co., Ltd. . i“ Hamilton, Ontario 
The Henry Perkins Co. . eve . Bridgewater, Massachusetts 
Pohiman Foundry Co., Inc. . . Buffalo, New York 
Rosedaie Foundry & Machine Co. . Pittsburgh, Pennsylvania 
Ross-Meehan Foundries. . . . . ° Chattanooga, Tennessee 
Shenenge-Peonn Meld Co. . . 2 1 tw tw tl lt lw Dover, Ohio 
Sonith Industries, Inc. . . . . « «© «© « « « ‘Indianapolis, ind. 
Standard Foundry Co. . . ... Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co. é Denver, Colorado 
Traylor Engineering & Mfg. Co. . Allentown, Pennsylvania 
Valley tron Works, Inc. . . . . . St. Paul, Minnesota 
Warren Foundry & Pipe Corporation Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above."* 


GS 


Mahwah, New Jersey 





® NEW ROCHELLE, N.Y. 
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NOW! Pangborn Stock Units 


for Blast Cleaning... 
UTES a yd) 


Precision Finishing 


Ideal for 
maintenance 
and many other 
jobs, including 
removal of rust, 
dirt, scale, etc. 
Economically 
cleans large 
objects like 
tanks, bridges, structural 
work befcre painting. Six sizes, stationary 
or portable, from... . $170.00 and up. 






‘Pangborn industrial 
type Unit Dust Col- 
lectors trap dust at 
source. Machine 
wear is minimized, 
housekeeping and main- 
tenance costs reduced. 
Solves many grinding 
and polishing nuisances 
and material losses. 
Models from 


$286.00 2nd up. 





$1410.00 2n¢ up. 













Removes scale and 
directional grinding 
lines . . . prepares 
surfaces for plating 
and holds tolerances 
to .0001"! Liquid 
blast reduces costly 
hand cleaning and 
finishing of molds, 
dies, tools, etc. 


Models from 



















Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” x 
36” in size. Cleans 
metal parts, re- 
moves rust, scale, 
dirt, grime, paint, 
etc., in a few seconds. Saves money all year 





‘round. Models from . . .$319.00 andup. 


Look to Pangborn for the latest developments in Blast Cleaning and Dust Control equipment 





Check for more 
information 

Blast Cleaning 
Cabinets 
Blast Cleaning Nome 
Machines 
Unit Dust 
Collectors 

a Hydro-Finish 
Cabinets City. . 





PANGBORN CORP., 1700 Pangborn Bivd., Hagerstown, Md. 
Gentlemen: Please send me more information on the equipment 
I've checked on the left. To be used for 


ae mene... AE, <2. ae ea 


MAIL 
COUPON 


FOR DETAILS 
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and Equipment 








Roller Coater Applies Compound { 
One or Both Sides of Metal 


A new line of roller coaters said | 


set a new high in functional efficien 
and in time and labor saving, has be 
announced by The Union Tool Cor; 
Warsaw, Ind. The new model is equi 
ped with three sets of rolls and wit 
automatic infeed and off-bearing co 
veyors. Rubber nip rolls convey the 
workpiece from infeed conveyor throug! 
a set of brush rolls for cleaning and 
then through a set of hardened steel 
coating rolls. Doctor ‘rolls, controlled 
by a calibrated handwheel with microm- 
eter adjustment, accurately gage the 
thickness of the compound coating. 

Pressure on the coating rolls is ap- 
plied by two 6-in. dia air cylinders 
which will develop 28 times the lin 
pressure. Pressures from 0 to 160 bb 
are said to be achieved. The air cylin 
der circuit is equipped with regulator, 
gage, oiler and filter. 

The excessive pressure behind th 
hardened steel coating rolls serves tw 
important functions. It provides a de 
burring action on the metal workpiec 
and, at the same time, supplies the 
pressure mecessary to press the com 
pound effectively into the pores of the 
metal. This increases die life, decreases 
scrap, and results in substantial savings 
in compound due to the thin, even 
controlled coating of film. 


Silicone Resin Has Good Bonding 
Strength 


A new silicone resin for Class H 
electric insulation that maintains its bon 
ing strength and hardness at temperaturs 
50 to 90 F above any known com 
mercially available silicone resin has bet 
developed by the Chemical Div., Gen 
eral Electric Co., Pittsfield, Mass. Desig 


MATERIALS & METHODS 
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How ROTOBLAST works for you: 


SAVES LABOR with push-button operation 
SAVES SPACE because machines are compact 
SAVES TIME by cleaning more loads per day 
SAVES POWER since no compressor is needed 
SAVES TOOLS because all scale is removed 


Ps born 
ROTOGLAST 


aved: °5492 


ampion Blower & Forge 
>». finds its Pangborn 
DTOBLAST Table-Room 
pans better, saves labor 
sts, reduces cleaning 
e and cuts repair costs 
half! 








— 


Saved: $40.944 


per year! 

ROTOBLAST Table-Room 
cleans the entire output of 
General Foundries in 40% 
less time than previous 
method and practically 
eliminates breakage of 
delicate castings. 


Install a Pangborn ROTOBLAST’ Table-Room! 








a 


RS Saved: $/1/02 


4 per year! 
a m@ Lewiston Foundry, where 
’ this before-and-after picture 
was taken, reports: ""ROTO- 
BLAST gets hard-to-clean 
castings really clean .. . 
cleaning time cut 872% ... 
costs reduced 55%." 


anqborn 


Here are actual figures showing money 
saved in one year by jobbing foundries 
when a Pangborn ROTOBLAST LK 
Table-Room was put to work: Cham- 
pion Blower & Forge Co., Lancaster, 
Pa., saved $5,452 on labor and mainte- 
nance. A $150 per day reduction in 
breakage plus labor savings netted 
General Foundries, Milwaukee, Wis., 
a total of $40,944! Lewiston Foundry, 
Lewiston, Pa., saved $11,102 on labor 
alone! In each case, just one LK Table- 
Room was responsible! 


Hard to believe? We've got the facts! 
And we’re ready to show you how 
Pangborn ROTOBLAST Table-Rooms 


set new records for low-cost, high- 
quality blast cleaning. From small 
castings of any shape, up to heavy 
castings of 5000 Ibs., five feet long, 
thirty inches high, Pangborn Table- 
Rooms clean faster, better and cheaper! 


And remember: there’s a modern 
ROTOBLAST unit to do a better job 
at far lower cost, no matter what you 
clean—large or small castings, fragile 
or intricate castings, or any combina- 
tion. Write for details. Ask for Bulletin 
No. 221 (Table-Rooms) or No. 214 (all 
ROTOBLAST equipment). Address: 
PANGBORN CORPORATION, 1700 Pang- 
born Blvd., Hagerstown, Md. 


OVER 28,000 PANGBORN MACHINES SERVING INDUSTRY 


Look to Pangborn for the latest developments 


in Blast Cleaning and Dust Control equipment 


BLAST CLEANS CHEAPER 
with the right equipment for every job 
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MECHANICAL STEEL TUBING 


it 
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Weld Tub in 9 


MAXIMUM Wau 





THE STANDARD TUBE CO. 


_ Michigan 
ABOVE CHART COVERS . 
ROUND CARBON STEEL ng ib 
TUBING ... 


EQUIVALENT SQUARES, 
RECTANGULARS AND 
SPECIAL SHAPES ARE 
ALSO AVAILABLE. 


Detroit 28 


Fabricated Parts 
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nated as SRK-98, the new produc 


to permit greater design flexib 
motors, transformers and generato: 
vibration is a factor. Because of it 
lent bonding strength and _ lack 

at elevated temperatures, coils an 
rigidly mounted components ar 
more securely in position than yi! 
former silicone resins. 

Having good solvent and abrasion », 
sistance over a wide temperature rang 
SR-98 forms an exceptionally hard tougl 
insulating film. When used to treat glas 
cloth, asbestos paper or cloth, and mic. 
products, it produces a more rigid tyr 
of product. 

The new resin is supplied at 50% 
solids content and is light amber in colo 
It can be thinned with xylene, toluen 
or petroleum spirits. No catalyst is ; 
quired. SR-98 has also been used su 
cessfully as a vehicle for caulking a 
sealing compounds. Filled with an in 
material such as mica dust or talc, 25 t 
50% by weight, the resulting paste ca 
be applied between layers of coil ins: 
lation. A heat stable seal is said to result 
after curing. 


Compound Removes Prints from 
Metal 


A new compound, Gulf No-Rust FPR 
(finger print remover)has been develo 
ed by the Gulf Oil Corp., 722 Gull 
Bldg., Pittsburgh 30. The need for suc 
a product has been evidenced by the ex 
perience of manufacturers of parts and 
products with dimensional tolerances and 
surface smoothness of a few ten thous 
andths of an inch, and in many cases to 
a few microinches, finding the produc 
becoming useless or inoperative due ‘ 
very slight corrosion or even heavy stain- 
ing. 

After several years of research, Gul! 
has provided a solution to the problen 
in the form of its new compound, whic! 
is said to be capable of removing damag- 
ing fingerprints and other similar cor 
rosive materials from fine finished sut 
faces and establishing a corrosion prevet 
tive film sufficient to protect the part be 
tween manufacturing operations and dur- 
ing temporary storage. 

The compound contains a highly effec 
tive and potent rust preventative. It ©" 
be applied to steel, brass, copper, ca 
mium, magnesium, zinc and other meta! 
surfaces by dipping, flooding or spraying 
It is recommended for application " 


MATERIALS & METHODS 
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Arwood’s 3 highly efficient 
precision casting plants 


The plants of Arwood are planned and built to be 
4 efficient, to manufacture economically and to deliver 
the utmost in quality and finish. The personnel is care- 


1g| r 
lass 7 fully selected and trained to produce to Arwood’s 
“CH exacting standards of manufacture. 


These facts about Arwood production are of impor- 
’ EE tance. The design and die division, for instance, has 
, » made literally thousands of intricate moulds and has 
the experience to answer the most difficult design prob- 
| lems. The cam illustrated is a typical example. Arwood, 
' too, is able to cast in both ferrous and non-ferrous 
' metals to tolerances of + .002 to + .005. Whether a 
quantity is large or small flexibility in design makes it 
sult Je economical. Service is another factor. Resident sales 
| engineers throughout the country are able to give you 
valuable information quickly. 








General offices and plant, 


Brooklyn, N. Y. 


Here are a few practical results of the Arwood opera- 
tion. A part was designed and made three times stronger 
than it had been made before at a 90% saving. Another 
application combined seven parts into one. And many 
times, after careful study, precision casting parts were 


MM # made that could be made no other way. Arwood has 
accepted many challenges and because of engineering 
PR fm skill, perfection in tooling, complete control and pro- 


duction efficiency, has been able to meet each one. 





uh 7 If you have a production problem, why don’t you 

” write Arwood. Our engineers have worked in many 

ad | 'dustries and have the “know-how” that can be helpful 

yus- to you. For important information about the versatility 

or of precision casting, write for our booklet, “Alloy | 
duct Saloni? , oo 9 yt Groton, Conn., plant 
. Selection and Design for Investment Castings,” and visit 

ain: our booth, No. 1758, at the National Metal Exposition 

- in October in Philadelphia. 
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fc PRECISION CASTING CORP. 
ca 74 WASHINGTON STREET * BROOKLYN 1, W. Y. 


etal 
ing 
to 





Stainless steel release cam 
made by Arwood at a 58% saving 
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My bought 
HEV! DUTY 
FURNACES 








ACESS D-0--Y.. 








i A 





MILWAUKEE I, 





“We use our rugged 
Hevi Duty furnaces for carburiz- 
ing, nitriding, hardening and nor- 
malizing parts for jet engine 
pumps,’ says Russ Fike chief met- 
allurgist of the Pesco Products Co. 
‘‘We can carburize one load and 
nitride the next by simply chang- 
ing the atmosphere. Operating 
costs are at a minimum due to low 
ammonia consumption when nit- 
riding, and our maintenance costs 
are negligible.” 

Learn how the versatile Hevi 
Duty vertical retort furnace can 
solve your production problems, 
write for your copy of bulletin 
HD-646 today. 


DUTY ELECTRIC COMPANY 


Heat Treating Furnaces... Electric Exclusively | 


6 Dry Type Transformers 


Constant Current Regulators | 
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High Precision Abrasive Cutting 
Process for Hard-to-Work Materials 


Cutting by means of a high-velocit) 
stream of gas-propelled abrasive part 
cles, the newly developed, S. S. White In- 
dustrial Airbrasive Unit offered by § 
W bite Industrial Div., 10 E. 40th St., New 
York 16, is said to provide a fast, accu 
rate method of doing a number of high 
precision operations, including controlled 
removal of metallized films from glass 
and ceramics, drilling thin sections 0! 
hard-to-work materials, cutting extremel) 
hard or brittle materials, etching, ligh' 
deburring and polishing. The unit ' 
expected to find important applications 
in jewelry manufacturing and in the 
electronics, glass, ceramics and precision 
metal working industries. 

In operation, the unit directs a ga 
propelled abrasive stream against the 
work surface through a sintered tungste? 
carbide nozzle. As it leaves the nozzle, 
the stream travels at approximately 110° 
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this side of water! 
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“EAN ALLOY’ 
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r€ 00 YOU HAVE OUR HANDBOOK ON QUENCHING ? 


Contains complete informa- 
tion on this important phase 
of heat treating. We'll gladly 
mail a copy, without charge, 
to anyone engaged in metal 
processing. 
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Use Houghto-Quench to meet your most critical quenching 
needs. We developed this stable oil to give you all three of 
these essentials that heat treating low alloy steels demand: 


1. A faster quench through the critical zone 


2. Full hardness to meet high physicals safely 





3. Uniform quenching of any steel at any temperature 


Ask the Houghton Man to show you why it pays you to spec- 
ify Houghto-Quench—particularly today. Or write to E. F. 
Houghton & Co., Philadelphia 33, Pa., for full information. 







HOUGHTO-QUENCH 
«++@ product of 





Ready to give you 
on-the-job service... 
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This is a high chrome alloy — 24% 
chromium and 12% nickel — an excellent alloy for meeting the condi- 
tions imposed when handling molten aluminum. As you can see the 
casting is approximately 6 inches in diameter — not a big casting as 
many Duraloy products go but indicative of what we can do in the 
way of small castings. 


Our experience in this business of high alloy castings goes back to 
1922 and we also pioneered work in the centrifugally cast high alloys 
which we inaugurated back in 1931. So we have much to offer those 
requiring chrome-iron, chrome-nickel and nickel-chrome castings. 
Plenty of experience, skilled metallurgists and foundrymen, modern 
testing and analytical facilities, and one of the most up-to-date and 
fully equipped high alloy foundries in the country. 


We'll be glad to help (1) in the design of the part you need to produce 
the strongest casting and (2) to advise in the alloying elements to pro- 
duce the most durable casting. 
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without pressure and vibration ordinarih 


experiencea W ner cutting éthods 

This has been found to be of particula; 
| 

signincance when working on material 


ch aS germanium, whose physical o, 
| electrical properties might be affected by 
heat and shock ' 
Another advantage is that there is no 
direct contact of a tool with the work 
This eliminates dimensional variation: 
that might set in due to wear of the cut 
ting tool or by surface irreg 
the work 
Despite the ease with whicl 
hard and brittle surfaces, the uni 
practically no effect on resilient o: 
naterials, such as rubber, cloth 
tain types of plastics. Likewise, it will no: 
damage skin tissue, should the operat 
accidentally put his hand in front of t 
abrasive stream. This selective cuttin 
effect has been found most helpful i 
removing metallized films coated on ; 
relatively soft base 
Normally, a specially processed alun 
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Dolomite—a mixture of calcium and 
magnesium carbonates—can be supplied 


: 2 ol ‘ 4 . dette 
Standard commercial graces of abrasive 
not suitable. Any dry inert gas Can 
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Fine-Precision Reticles Offered 
The United States Testing Co., Im 
1415 Park Ave., Hoboken, N. J. * 
currently offering super-precision tell 
cles which are available in either stand 
ard or custom design to suit every © 
| quirement. 
Specific uses for which the new reticl 
| is said to be ideal are: for checking 
fiber diameter and size gradation ™ 
textile testing; for checking of angle 
or for checking of either standard o 
coraplex forms in engineering; for gram 
structure and pearlite studies in metal: 
lurgy; for fire control instruments such 
as range finders, gun sights and field 
binoculars in ordnance equipment. Is 
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I; THE BEAUTIFUL new plant of CBS- 


Hytron at Danvers, Massachusetts, 
de-gassifying of radio and TV tube parts 
has been set up as an automatic, electron- 
ically controlled process. A key factor in 
making this practical is the depend- 
ability of Hayes “Certain Curtain” 


furnace equipment. 


Hayes Inclined-Hood design enables these 
furnaces to operate on 125 c.f.h. of dissoci- 
ated-ammonia hydrogen, Operating temper- 
ature is 700-800°C.— treating nickel, copper, 
nickel plated steel, with cooling to room 
temperature. “Our atmosphere savings are 
very substantial? notes Mr. Meinerth, “and 
we are getting more uniform work of ideal 


cleanliness.” Work goes direct from degreasing 


Complete process is 100% to furnaces, passing through 
automatically controlled special drying units shown bere 


For the BEST in Electric Heat Treating Equipment, Request Catalog 112 
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Slap-troweling a long lasting Blazecrete lining on a boiler wall. 
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You reduce refractory maintenance 
costs with J-M BLAZECRETE 





Labor costs for refractory maintenance 
are materially reduced when you build 
and repair high-temperature equipment 
linings with Johns-Manville’s new hy- 
draulic setting Blazecrete.* 

Just mix Blazecrete with water—as you 
would mix ordinary concrete—then apply 
it by gunning or slap-troweling. It goes 
on fast ... without laborious ramming or 
tamping...and it lasts. Evenin foundries— 
where refractories take a real beating— 
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An insulating refractory . . 





Firecrete* . . 





3X BLAZECRETE 


For temperatures through 3000F. 
Unusually effective for heavy patch- 
ing, especially where brickwork is 
spalled or deeply eroded. Excellent 


For temperatures through 2400F. 
For building new and repairing old 
refractory linings. Makes repair 
work easier and less costly. Can be 


L. W. BLAZECRETE 


For temperatures through 2000F. 
. light in 
weight, low in thermal conductivity. 


For further details, send for Brochure RC-28A. It 
also tells about Blazecrete’s companion material, 
. the hydraulic setting castable refractory 
for making special shapes and linings. Just write 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay Street, Toronto 1, Ontario. 


Blazecrete linings have proved that they 
can resist spalling, withstand slagging 
action, and remain unaffected by rapid 
changes in temperature. 


Three types of Blazecrete are available. 
All harden on air curing, do not require 
pre-firing. They can be fired or left 
standing indefinitely. Each of the three 
types described below, is furnished as a 
dry mix ... can be stored safely for use 
as needed. 


for building and repairing forge 
furnace linings, lime kilns, burner 
blocks—and for lining ladles in fer- 
rous and non-ferrous foundries. 


STANDARD BLAZECRETE 


used by boiler manufacturers to re- 
place fire clay tile in wall construc- 
tion. Suitable for use in combination 
with 3X and L. W. Blazecrete. 


For building new linings and repair- 
ing old. Adaptable and economical 
for many other applications. 


*Reg. U.S. Pat. Of. 











REFRACTORY LININGS 


New Materials 
and Equipment 











Plastic Replica Surface Comparato’ 
Offers Greater Flexibility 


Greate flexibilit in use, increas 
ctability and more ores: appearan 
are features of the new Faxfilm surt: 
comparator, Model BL-122, now offer 
by The Brush Development Co., 340’ 
Perkins Ave., Cleveland 14. Faxfilm ' 
the method of surface study in which 
clear plastic replica of a surface is mac 
in about a minute ahd projected in 
microprojector to show minute details 0! 
surface condition with marked three-d 
mensional effect. 

The new comparator provides compé! 
ison of two Faxfilm replicas at 30-d! 
magnification. Its principal uses includ 
comparison of work specimens with 
standard finishes in surface roughness 
inspection, the comparison of finishes 
obtained in machinability studies, 20 
comparisons of surface changes in we#! 
and life tests. 

25- by 12-in. at the base and 22/2 ” 
high, the unit weighs less than 40 Ib 
Included are an accessory and file «a 
carried in the base of the unit. 


(More News on page 161) 
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The Westinghouse 250 kv 
control te 


4250 kv constant potential 
transformer 





\) WHEN IT’S 


on 


For heavy-duty inspection problems in limited 








































CLOSE QUARTERS 
¢ 


Ign. 





space, nothing beats the dependable 
Westinghouse 250 kv industrial tubestand X-ray 
unit. High X-ray output plus maximum 
maneuverability, means inspection savings on 
large, cumbersome parts. This unit will help to 


solve many of your toughest inspection problems. 


5 PEA 


Examine the 250 kv unit—note these 


Opnoememmermmmt tee 


outstanding features which guarantee high 


s 
ing, SS 3 a 


quality radiographs: 


Ease of operation 
X-Actron milliamperage control 


Constant potential for highest X-ray output 





Direct kilovoltage reading 
ald Load pre-set 


Fine fooal spot X-ray tube 


Call your Westinghouse representative, or write: 
arfac Westinghouse Electric Corporation, Dept. E-6! 
2019 Wilkens Avenue, Baltimore 3, Maryland. 


J-08260 
ich : 
made 
in 
ils ot 
ee- i 


mpal: 
4()-dla Tubestand features easy, counter- 
balanced movements with 


positive locks 


clude 
with 
rhness 
nishes 
and 
weal 





l/, in 
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>» case 
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Morganite Advantages—Completely self lubricating, 
Morganite Piston Rings impart no taste or odor to 
contacting liquids or gases. 


Operating Temperatures—Unaffected by heat or cold, 
maintain maximum efficiency over wide range. Elim- 
imate “cold start” wear. 


Suggested Applications — Recommended for com- 
pressors handling foods, chemicals, plastics, bever- 
ages, oxygen, or wherever purity is desirable. 


Other Morganite Products — Include self lubricating 
seals, washers, valves, bearings, slides, vanes. Self- 
polishing feature eliminates costly finishes. 


CONSULT OUR CATALOG in Sweet's File for 
Product Designers. Call or write for 
complete engineering data and recom- 
mendations on specific problems. Please 
supply drawings and specifications when 
requesting estimates. 


List DN 81 on Reader-Service Card for more information 








THIS RECORD SPEAKS FOR ITSELF 


30 Years’ Production 
of MOLDED PLASTICS 


for one of our customers! 








Phenolic body parts by AUBURN 


220 Different Parts 





Ever since 1922 AUBURN has been producing 
molded plastics for the EASTMAN KODAK COMPANY. 
During this period 220 different custom molded 
parts have been delivered, each with a different 
engineering problem—each with a different solu- 
tion—in compression molding, transfer molding, 
injection and extrusion. 


In a field as highly competitive as molded plastics, 
performance such as this for one of America’s fore- 
most corporations speaks for itself. We feel that 
some of the reasons have included: 


® Versatility in producing parts that have met both 
volume and precision specifications in any plastic. 

® Steady expansion of facilities and modernization 
of equipment. 

@ Research and organizational instruction to insure 
that standards of quality control are maintained. 

© Consistent “on schedule” delivery. 

® Ability to take the initiative in improving product 
design, reducing the cost te the customer. 








A dependable subcontractor, AUBURN 
molds any material by any modern mold- 
ing method, including the new Vacuum 
Formi Process. Complete tool 
and die-making facilities are 
maintained. or the complete 
story of AUBURN, write for 
free booklet. 


Auburn Button Works, in 


New York 


300 McMast Stre Theltlaa 


Founded in 1876 
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Telephone 3-5320 
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MONARCH 
VELVAGLAZED 

DIE CASTINGS 
USED ON THE 
GENERAL ELECTRIC 
CANNISTER CLEANER 


Cite Finishing Coste... 


AND IMPROVES PRODUCT QUALITY 


Velvaglaze is now used by leading manufacturers to 
obtain a more durable, brighter surface finish that improves 
product sales appeal. Velvaglaze resists scratching and 


.marring experienced on normal cast aluminum surfaces. 


Velvaglaze is available exclusively on Monarch aluminum 


) 


Permanent Mold castings and aluminum Die Castings. 


Investigate the substantial savings you can obtain over 


other comparable fine finishing methods using Monarch 


Pocket-Size Metal Hardness Tester ae ae 
Affords Many Advantages 


A pocket-size metal hardness tester 
weighing only 7 oz has been announced 


by Peabody Industries, Inc., 1819 Broad- WRITE TODAY FOR 
way, New York 23. According to the FREE BROCHURE 


company, the instrument has made pos- 

sible testing of internal mold and die “Here's How You Can Cut 
sections with an area as small as 1 sq 
in., where heretofore the throat and day- 
light openings of standard test machines 


limited testing to the periphery of the 
work, 


Die Casting Finishing Costs” 


For calibration and for use with parts 
weighing less than 15 lb, a clamping 
anvil is supplied in order to provide 
Sufficient mass to obtain full rebound. 
On work weighing more than 15 Ib, ym Die Castings 
the mass is sufficient and the anvil is Certified Zinc Die Castings 
unnecessary. Complete Product Assembly 

Accuracy of the instrument is said to Every Modern Finishing Service 
be identical with that of large equip- 


ment. On the new model, direct read- Detroit Ave. at W. 93rd St., Cleveland 2, Ohio 
ings are obtained on any of three differ- 
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BEFORE 


BEFORE 


B. H. Aircraft Co., Inc. 


Farmingdale, N. Y. 


SAVES BO% IN CLEANING TIME 


Wheelabrator’s fast thorough cleaning action scours metal surfaces brilliantly 
clean in but a few minutes — to save hours of cleaning time and cut costs 
to a minimum. That’s the story at the B. H. Aircraft Company and every- 
where else that Wheelabrator is used. Mr. Donald F. Baum, Vice-President, 
puts it this way: 


“We are currently using the Wheela- 
brator for cleaning of all details prio: 
to the spot welding and/or silver braz- 
ing of these details on our pipe assem- 
blies. These details are made from .032 
low carbon and .065 nickel-chrom- 
moly steel and range up to 4” x 4” in 
size. The average time for cleaning is 
about 14% of the time for sand blast- 
ing. Sub assembly bodies are now 
Wheelabrated in 70% of the time 
formerly required.” 


See for yourself how this high speed 
blast cleaning can help you reduce 
your costs and improve the appearance 
of your products. Ask for a test dem- 
onstration without obligation. Writs 
today for details. 










Installation of the above 
Wheelabrator Tumblast 
saved 86% in cleaning 
time on pipe assemblies. 


New Materials 
and Equipment 





Rockwell and Brinell scal 
the use of conversion charts 
Operation is claimed to be extreme) 
simple: The operator merely extends 4, 
spindle to its full height, depresses th, 
trigger, allows it to rebound where 
stops and is held automatically, a 
reads the hardness directly from 4 
calibrated scales on the tester. There a 
two models, one for steel and the oth. 
for use on nonferrous metal surfaces 
The instrument has been used succes 
fully for testing materials such as fibe; 
glass laminates, plastic sheet  stod 
wood, hard rubber, and others 


Detergent Cleans Aluminum an 
Magnesium 


Kelite Products, Inc., 1250 N. Mai 
St., Los Angeles 15, has announced a new 
detergent for the rapid cleaning of alum: 
num, anodized aluminum and magnesiun 
parts in power washing equipment. Know 
as Kelite PWB No. 81, the new materi 
is a powder which is readily soluble in 
water. It is said to afford complete re 
moval of virtually all types of soil, in 
cluding Reynolds, Alcoa and Kaiser ink 
markings in approximately 1 min. 

Other qualities are, it is nonfoaming 
noncorrosive and has extreme durabilit 
and long life Developed to the speci! 
cations of a leading aircraft manuf: 
turer, the product is now availabl 


the national market 


Transparent Cement Provides 
Water-Tight Seals 


A new transparent cement speciall} 
developed for fast biting action 
smooth and uneven surfaces of pol) 
styrene plastic molded parts has been 
announced by Adhesive Products Cor}. 
1660 Boone Ave., New York 60. Tht 
new adhesive, Sty-Fil Transparent C 
ment, is said to be excellent for sealing 
sections where seams must be water a0 
air tight, as in the manufacture of such 
items as toy water pistols. 

According to the company, the mo 
valuable property of the cement is | 
unique ability to fill in irregularitie 
and ruptured areas while sealing jo! 


MATERIALS & METHODS 
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ANSWERS 


Zones of heat, that are controlled easily 
and exactly to meet the molding charac- 


teristics of nylon just “come naturally” 


when Chromalox Electric Heaters are the 
heat source. Six thermostatically controlled 
Chromalox Tubular Heaters, clamped 
around the barrel, uniformly heat its 
entire length. Six Chromalox Cartridge 
Heaters inserted at the feed end act as 
booster heaters to liquefy the charge. Four 
Cartridge Heaters keep temperatures at 
the required levels in the nozzle. Each set 
of cartridge heaters is controlled by a 
Chromalox Input Controller; while an 
indicating thermostat controls the tubular 


THESE 
CHROMALOX 


7 


HEATERS 
DID THE 
JOB 


CRITICAL PROBLEM 


heaters. Heat is regulated to the exact 
temperatures required for every mold size. 
Optimum operating heats are easily re- 
dialed when needed. 


Diagram below illustrates the 3 heat zones, each 
controlled individually. 


ASS ASo74 ‘i INDICATING THERMOSTAT CON- 
ROLS TUBULAR HEATERS 
CARTRIDGE HEATERS 





CARTRIDGE HEATERS BOOST HEAT AT CHARGING END (LEFT) 
AND KEEP HEAT CONSTANT AT NOZZLE END OF BARREL 

















DRYING PLASTIC GRANULES 


One plant’s solution for drying granules 
Was this conveyorized set-up which dries 
the granules enroute from hopper to 
barrel. Chromalox Radiant Heaters are 
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SPEEDILY AND UNIFORMLY 


“color-blind;” their far-infrared energy is 
absorbed almost equally fast by all colors. 
Radiation is uniform; output is regulated 
easily to avoid overheating and sticking. 





HOW PLASTIC RODS ARE BENT 
QUICKLY, EASILY, ECONOMICALLY 


A table was built (photo A), with 
Chromalox Electric Radiant Heaters 
positioned above and below the por- 
tions of the rods to be heated. A 
forming press (photo B) was built 
to form the rods. About 30 rods, 
clamped together for efficient han- 
dling, are heated and formed at 
one time. 


A—Concentrated far-infrared heat is 
absorbed efficiently and rapidly by 
plastic rods of all colors. 


B—Forming jig bends heated rods 
quickly, was made in company’s own shop. 














Industrial Division 
EDWIN L. WIEGAND COMPANY 
7523 Thomas Bivd., Pittsburgh 8, Po. 


My heating problem is__ 


[_] Have your Application Engineer get in 
touch with me. 
Send me a complete Chromalox Catalog. 
Put me on your mailing list for helpful 
Chromalox literature. 


oe 
Company 


Street 


City _Zone___State 
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Ingersoll 


specializes in... 
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STEELS 





Hl sTEEL DIVISION 


BORG-WARNER CORPORATION 
310 South Michigan Avenve, Chicage 4, Illinois 


Plant: New Castle, indiana 
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and Equipmen 





and its equally powerful bonding prop 
urfaces 
It is expected that the widest use of 
the new adhesive will be made ip tor 
manufacturing, where the wide yse of 
polystyrene molded parts has result 
in an urgent need for a_ fast-biting 
easily applied, waterproof cement 


erties on both even and uneven 


Graphitic Steel Now Available iy 


Hollow Bars 


Graph-Mo Hollow-Bar, a new gn- 
phitic steel product, has been announced 
by the Steel and Tube Div., Timbe 
Roller Bearing Co., Canton 6, Ohio 
The new product is a turned and bored 
bar section which uses for the basi 
material the familiar Graph-Mo tod 
steel. 

According to the company, the new 
product will have all the advantages of 
graphitic-type tool steel plus the con 
venience of the hollow bar section in 
manufacturing ring gages, dies and 
other annular tool steel parts. The ms 
terial will be stocked in 15 cities in 
size ranges from about 3 to 16 in 
o.d. with a variety of wall thicknesses 


Improved Chemical Solvent fo 
Metal Cleaning 


Wayne Chemical Products Co., Cope 
land & MCRR, Detroit 17, has announced 
a new and improved chemical solvent 
which is said to clean parts better, 
quicker and at a ‘ower cost. According 
to the company, Kemisol “A” does a 
excellent job of removing all traces 
oil and grease from metal parts. Whe 
mixed in a solution from 4 of 1% 1 
1% with water at approximately 180 Ff, 
it offers a thin, inexpensive solution 
which can be used in almost all methods 
utilized for cleaning metal parts. 

Neutral, odorless, nontoxic, nonflam- 
mable and harmless to the skin, the so- 
vent is noncorrosive to aluminum, brass, 
copper and most other nonferrous metals. 
Its use is said to eliminate the netd 
for chlorinated or inflammable solven' 
now being used in the cleaning ° 
aluminum. 

Finding wide application, the 9 
product is currently being used in th 
manufacture of ball and roller bearing 
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Sphero-Conical 


DIAMOND BRALE renetrator 


for Hardened Steel 


- HOW IT WORKS 


A. Minor Load Penetration 














B. Major Load Penetration 


C. Linear measurement 

of penetration increase 

which “ROCKWELL*”’ converts 
to hardness reading 


BRALE Penetrator Accuracy ls Proved 
in Wilson's Standardizing laboratory 


@ One point of hardness on the Rockwell C scale equals .00008” so pene- 
trator accuracy must be constant. That’s why Wilson maintains its Stand- 
ardizing Laboratory for testing on many test blocks and approving every 
BRALE penetrator. 

Each BRALE is precision ground to shape under high magnification 
and is accurate to the degree required for a research laboratory. Wilson’s 
BRALE Penetrator gives true readings at all points on the dial. To get 
the greatest accuracy from your hardness tester, see that it is equipped 
with a diamond BRALE penetrator. 


*Trade Mark Registered 


WILSON 
“ROCKWELL” 














aN of of 0 





-F Write for literature relate pati de). 
1S. WILSON MECHANICAL INSTRUMENT DIVISION Hardness 
weer’ AMERICAN CHAIN & CABLE Testers 
+ . . tf 
Lc 
mc 230-E Park Avenue, New York 17, N. Y. 
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Engineering, production 
and economic advantages 
obtainable with forgings 


are presented in this 


Reference Book on forg- 


ings. Write for a copy. 





FORGINGS are unusuatty 


EFFECTIVE FOR SOLVING 
PROBLEM PART PROBLEMS | 


A problem part problem, however 
complex, often ceases to be a problem 
once all the aspects of the part are 
checked with the unrivaled 
economic and mechanical advan- 
tages of closed die forgings and 
the closed die forging process 

for producing parts. Whatever the 
nature of problems that make 

a problem part, consult a 

forging engineer to determine 

the extent to which forgings 





DROP FORGING 
ASSOCIATION 


605 HANNA BLOG.- CLEVELAND 55, OHIO 
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Please send 60-page booklet entitled ‘Metal 
Quality—How Hot Working Improves 
Properties of Metal’’, 1949 Edition. 
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ind othet parts prior to heat 


stainless steel cooking utensils, d 

cleaning auto parts before ch: a 
plating or lacquering. It is als being 
used for cleaning machined aluminyy 


aircraft parts. 


Cemented Chromium Carbide San- 
ple Available in Many Shapes 
and Sizes 


A sample test kit containing a vatiet) 
of shapes and sizes of the new Grad 
608 cemented chromium carbide is nov 
available from Carboloy Dept., Genera 
Electric Co., 11177 E. 8 Mile Rd., De 
troit 32. The kit has been assembled t 
enable product designers, developmen 
engineers, process engineers and metal: 
lurgists to make a wide variety of metal: 
lurgical, physical and chemical tests to 
check the corrosion, abrasion and erosion 
resistance of the new carbide in specific 
applications. 

Grade 608 chromium carbide, a strong 
and stable nonmagnetic metal that con- 
tains 83 chromium carbide, 2 tungsteo 
carbide and 15% nickel, has about the 
same density as SAE steel and approx! 
mately the same thermal coefficient 0! 
expansion as steel. It has shown remark: 
ably high resistance to acids, salt spfay, 
steam erosion, and high temperatur 
oxidation—combined with good abrasion 
resistance. Series 600 chromium carbides 
are as machinable and as hard as tung 
sten carbide. Fabrication and finishing 
techniques for these metals are said ‘ 
be identical to those for tungsten carbide 

Typical applications indicated for 
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OILITE Finished Machine PARTS 


Assure YOU 


% No Tooling on Your Part. 
% Fast Delivery (Normally two (2) to six (6) weeks). 
% Accurate Parts (Machine Tool Tolerances). 
%& Low Cost (Less than Machined Parts). 

% An Engineered Product. 

% Greater Freedom in Design. 

% Broad Range as to Size and Materials. 

% Consultation with Field Engineers. 


% The Benefit of 
More than Twenty (20) Years of 
Powder Metallurgy “KNOW-HOW.” 


We are told =“‘OILITE is the Favorite’’ 
AMPLEX* MANUFACTURING COMPANY 


Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products Include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units. 
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How to Make Stainless Protection 
Go NINE TIMES FURTHER... 


STAINLESS CLAD STEEL 








Want stainless protection for your product or equipment— 
without wasting stainless steel? You'll get it at low cost— 
with PERMACLAD! 

A 104 layer of stainless, inseparably welded to a 90% mild 
steel backing, gives PERMACLAD the surface characteristics 
of solid stainless and the easy forming qualities of carbon 
steel. This means real savings in corrosion resistance and in 
fabrication as well. For you can cold-form PERMACLAD 
with ease, draw it deeper without intermediate annealing, 
actually form it into products impossible with many other 
materials. 

Even with the most severe draw, the percentage of cladding 
(which can be 20% or more if desired) never varies. And the 
stainless layer remains inseparably welded to its backing. 
For gleaming, stainless products and corrosion resistant equip- 
ment, design and build with PERMACLAD. The coupon 
below brings you full details in our new 8-page folder (P-97). 


Send for Free Folder Today 


PERMALLAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL COMPANY Conshohocken, Pa. 


Over 125 Years of Iron and Steel Making Experience 











Gentlemen: 
I am interested in stainless protection with PERMACLAD. 
Please send me full information and new, free folder (P-97). 


Name Title 
Company 
Address City State 


Other Products: A.W. ALGRIP ABRASIVE Floor Plate + A.W. SUPER-DIAMOND 
Floor Plate + Plates * Sheets + Strip * (Alloy and Special Grades) 
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New Materials 
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Grade 608 carbides include: shear bla, 
for molten glass; core pins for bakin 
ceramic parts; finishing rod guides: a. 
trifuge nozzles in separating equipmen 
bearings where corrosives are present 
textile guides; nozzles and valves for 
processing soaps, fats, oils, foods, chem 
icals, petroleum products, pharmaceuti 
cals and fruit juices; valve and core pin 
in die casting processes; punches fo, 
movie film; and many other application; 
where stainless steel is not sufficient) 
abrasion resistant. 

The kit contains: 

(3) Y%-in. sq bars 2 in. long 

(2) \%-in. sq bars 1 in. long 

(3) Y-in. o.d. 5/16-in. long bush. 

ings with a 5/16-in. i.d. 
(1) \Y%-in. dia rod 1 in. long 


Pre-Cleaner for Drawing and 
Extruding Steel 


A compound designed especially fo: 
use as a pre-cleaner for steel that is t 
be deep drawn or extruded has been an- 
nounced by the Detrex Corp., Detroit 32 
Detrex 61 is used in a soak tank at a 
proximately 190 F at a concentration 
from 6 to 10 oz. per gal. It is said t 
completely remove dirt from all ferrous 
parts. 

In addition to possessing high wetting 
and penetrating properties, the compound 
is very free rinsing. It does not contain 
fatty acids or resin soaps. 


Welding Development Eliminates 
Porosity in Inert-Arc Welding 


Spekaluminite Co., 100 S$. Water St. 
Ossining, N. Y., has announced the de 
velopment of a new fusing agent and 
deporosite, Weldaluminite, which ‘ 
said to extend the application of inett 
arc welding to rimmed steel producing 
welds free from porosity. Containing 
aluminum which deoxidizes the weld 
pool, the new material is so formulated 
that it retains the aluminum at th 
point of welding. No gas bubbles 5° 
to the surface of the pool to cause tur 


MATERIALS & METHODS 
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Industry’s most popular type of hand-operated 
degreasers—the Detrex VS 800 Series—have been 
redesigned with 9 important advancements to 
afford still more economy of operation, greater 
utility and easier maintenance. 


New atmospheric gas-fired immersion tube heat- 
ing elements increase heating efficiency 50% (in 
some cases as much as 100%), save fuel, and 
permit thermostatic control of the heating tube. 
(VS 800 degreasers also are quickly adaptable for 
electric or steam heating.) 


The interior of the degreaser, including the dis- 
lillate reservoir, is coated with FF-1 . . . the 
new Detrex non-porous coating which is com- 
pletely moisture-resistant and unaffected by 
degreasing solvents. It has shown no failures after 
severe and prolonged field use. 


Redesign of the Detrex VS 800 has removed all 
interior projections, lowered working height, and 
Provided flexibility of operation from either side. 
ompact construction has reduced floor space, 
the Storage tank has been built into the unit to 
¢liminate a separate container, and maintenance 
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Triple Cleaning Action: 
(1) initial pure vapor clean- 
ing; (2) spray flushing with 
oil-free solvent distillate; 
(3) final pure vapor rinse. 


VS 800 series 


has been made easier by the enlarged access door. 
A new pump design uses corrosion-resistant 
materials throughout, and features a new teflon 
mechanical seal to eliminate solvent leaks. 








These are but a few of the reasons why VS 800 
degreasers lead the field. Get all the eye-opening 
facts about the improved features, wide range 
of sizes, and many uses of these redesigned de- 
vreasers, as well as other Detrex standard and 
special models. Call your local Detrex field office 
or write direct to DETREX CORPORATION, 
Box 501, Detroit 32, Michigan. D-1 
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this new WELDING DESIGN MANUAL 





m\ FOR THE 
=— ASKING 


To assist you in your re-tooling 
problems...or to help you an- 
alyze your present welding 
methods so that you may enjoy 
maximum speed, efficiency, and 
economy in many of YOUR pro- 


WELDING Alloys duction problems... 


Giant new 4th Edition contains 62 new photographs, 
132 new drawings, 72 pages of helpful data covering 
basic and advanced welding techniques and designs 
used in fabricating and assembly. Profusely illustrated 
with application drawings; weld diagrams; tables of 
melting temperatures, strengths, corrosion factors; 
charts; alloy recommendations; etc. Convenient digest 
size. 

This just-off-the-press book is ““must” reading for anyone 


engaged in defense production and design, and will 
certainly be time profitably spent for any production man. 


...The unbelievable savings in metal-joining which can now be yours 
through the use of “Low Temperature Welding Alloys”® discovered a 
few years ago and now used in.over 78,000 industrial plants throughout 
America for more efficient metal-working production as well as for 
salvaging irreplaceable tool and machine parts. 


Over 100 different, new, EUTECTIC Low Temperature WELDING ALLOYS® and 
EUTECTOR® Fluxes are job-engineered for use on ALL metals — cast iron, alloy steels, 
aluminum, copper and nickel alloys, die castings, overlays, etc., and may be applied with 
ALL heating methods — torch, arc, furnace, induction heating, etc. 


SEND FOR YOUR COPY TODAY! 

EUTECTIC WELDING ALLOYS CORPORATION 
172nd Street at Northern Boulevard ¢ Flushing, New York, N.Y 
eee ee eee ee ee ee ee ee 
EUTECTIC WELDING ALLOYS CORPORATION 


MM-9 172nd St. & Northern Blvd., Flushing — New York, N. Y. 


} This new manual of yours sounds like a very helpful book. Send me a FREE copy 3 
with the understanding that there will be no cost or obligation now or later. 


Signed__— 
Firm 
Address Zone = 
City __State i 
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bulence. As a result, porosity 
to be eliminated and the arc 
ized, 

Weldaluminite is either sprayed 
brushed on the joint to be welded 
allowed to dry before welding is been 
No expensive filler metal need be , 
in many welding operations. 

Further research is progressing on | 
application of the material in the y 
ing of ferrous and nonferrous met 
to improve _welding technique 


Powder for High Temperature 
Brazing Molybdenum and Tungste 


American Electro Metal C rf 
Yonkers Ave., Yonkers 2, N. Y., has a 
nounced the development of a new m 
terial for the very high temperature bra 
ing of molybdenum and tungsten ele 
tronic components. According to the con 
pany, the material is a powder, Mo-brazx 
which melts at a temperature of appro: 
mately 3450 F and forms a continu 
and very strong braze upon solidifying 

The brazed joint is formed very «: 
idly, usually without any oxidation 
parts. In the furnace brazing of 
parts, excellent brazed assemblies are s 
to be obtained in the range between 345 
and 3800 F. Mo-braze can be used sati 
factorily to braze molybdenum to moly 
denum, tungsten to tungsten, and molyp 
denum to tungsten. This braze will 1 
volatilize to any detectable extent at us 
ful temperatures, whether in hydrogen 0 
extreme vacuum. Tests for 1000 hr a 
longer in 10—6 mm of mercury vacuul 
have not produced any poisoning of tht 
vacuum. 


Optical Level Measures Flatness 
Straightness and Parallelism 


A newly developed optical level fo 
measuring flatness, straightness a 
parallelism and which reads deviatio® 
from the horizontal of 0.00012 in. P* 
ft of length or 0.0001 in. per inch “ 
length, is offered by F. T. Gsm 
Manufacturing Co., W. Lancaster Av 
Wayne, Pa. This inherent accuracy ° 


MATERIALS & METHODS 
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tation progressive die also per- 
forms a blanking and embossing opera- 
tion on 11-gage hot-rolled steel. About 
§ 25000 pieces are produced before the 
E die requires redressing. A sample piece 
s shown below. 


ddition to punching 39 Y%-in. holes, * 





How the outstanding properties of dif- 
ferent tool steels can be used to best ad- 
vantage is well illustrated by these two 
punching and forming dies. 

Qne die punches and forms 24 teeth 
and punches three '4-in. holes, all in a 
single operation. The other die punches 
39 holes of 14-in. size, blanks out the 
piece, and embosses it. 

he punches of both dies are made of 
BTR, our manganese-chromium-tungsten 
oil-hardening steel with a hundred and 
one uses. It has plenty of wear-resistance, 
and it takes the shock of the punching 
operation. BTR is easy to machine and 
heat-treat. And it’s economical. 

The die rings for both dies are made 
of Lehigh H, our general-purpose grade 
of high-carbon, high-chromium steel. This 
air-hardening grade is first choice wher- 
ever it’s essential to have minimum dis- 
tortion during heat-treatment. In addi- 
tion, Lehigh H provides long-wearing 
properties for those long runs. You just 
can’t get a better tool steel when you need 
seeuracy and long wear. 

Both these Bethlehem grades are 
stocked in popular sizes by Bethlehem 
tool steel distributors in principal cities 
everywhere, and in our mill depot. 





We have run aeross several customers 
who use earbon tool steels for tools and 
dies that others would ordinarily make 
‘rom oil- or air-hardening tool steels. 
this is real economy. | 

Che seeret in most eases is in the de- 
‘ign of the tool. Avoided are: sharp cor- 
Hers, small projections from heavy sec- 
tumerous holes with both thick 
and thin webs. Lf the tool ean be designed 


Hons, 


BTR and LEHIGH H team up to 
form 24 teeth, punch 39 holes 


BETHLEHEM TOOL STEEL ENGINEER 


Special treatment often permits using carbon tool steel 


Tool Steel Top 











This die punches and forms 24 teeth in 18-gage cold- 
rolled steel and punches three VY-in. holes. About 
50,000 pieces are produced before redressing. 


SAYS: 


to minimize such hazards, carbon tool 
steel is often an effective solution. 

When there are many holes in a die 
made from carbon tool steel, a good heat- 
treater will carefully pack the holes with 
asbestos or fire clay, then heat carefully 
and uniformly to obtain a well-hardened 
die. This precaution reduces distortion 
during heat-treatment and avoids caus- 
ing eracks in quenching. 








* 
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METALLURGICAL SERVICE — Bethlehem metallurgists 
are on call whenever you have problems. They’! 
assist with the selection of tool steel, or its heat- 
treatment, forging, grinding, machining, design, etc. 


Sometimes it takes more 
than just good tool steel 


In a eustomer’s plant the other day we 
asked the shep boss the name of the tool 
steel he used for a blanking die which we 
saw in his shop. 

“Sorry, but [ just can’t tell you. All I 
know is, it works fine. We used to have 
a lot of trouble with that die... and 
then one of your Bethlehem men came in 
here one day. He worked with the die all 
day, and he cured the trouble for good.” 

Later we checked with the toolroom 
and found that the grade used for the die 
was BTR, our general-purpose, oil-hard- 
ening tool steel — and a mighty reliable 
one, too. The fact that the superintendent 
didn’t know its name was probably a 
compliment. It was doing a good job. He 
no longer had to worry about it. So the 
name didn’t matter. 

The point is, it takes more than the 
best tool steel to make some tools and dies 
work right. Sometimes what counts most 
is the service that goes with the tool steel 
—our vast experience in applying each 
grade, the sales service, metallurgical 
service, and distributor service. 

“Service” is often a glib promise, an 
intangible sales point. But we at Beth- 
lehem look on service as an inseparable 
part of our product, something that goes 
along with every bar of steel we ship. 





HEAT AND TEMPER COLORS 
SHOWN ON HANDY CHART 


Want to estimate the tempera- 
tures of heated steel? Our con- 
venient color chart is printed in 
natural tones; heat colors are 
accurately reproduced on one 
side and temper colors on the 
other. Write for your free copy 
to Publications Dept., Room 1042, 
Bethlehem, Pa. 
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cor 
Wi" ist 


NON-FERROUS 


FINISHING 
GOT YOU 


IRIDITE 


WANT CORROSION RESISTANCE? 


Iridite will give you better-than- 
specification protection against 
corrosion. 


WANT EYE-APPEAL? Iridite can give 
you a variety of finishes, depend- 
ing upon the metal being finished 

from clear and sparkling 
bright or military olive drab, to 


WANT PAINT ADHERENCE? Iridite ; 

attractive dyed colors. 
provides a firm and lasting base 
for paint by preventing under- 


film corrosion. economical and easy to apply. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 
and electrical power. 


}.¥ LIED Researcn Propucts 
ED 


5 Lee) Ben eo! 


4004-06 E. MONUMENT STREET e BALTIMORE 5, MOD 





BEST OF ALL, any Iridite finish is 
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Said t make possibi ; 
fiatness of surface plates and 
tool beds, the straightness of cylind 
rolls, and the parallelism of V-wa, 
flats to values well within ¢ 3 
working tolerances 

According to the company, 
critical leveling and measuring opera: 
can be performed Simply by MOVing th § z 
level along a surface 7 in ) 
(the length of the 
Shorter increments and by _ taking 


instrument ) 


series of readings, the entire lengtl 
the surface can be checked and | 
on graph paper. 

Applications include dozens of ¢ 
day leveling and checking operatic, 
such as inspecting flatness condition 
machine beds, surface plates, g 
shafts, paper and dryer rolls, jig 
tures, airframes, lofting, lapping | 
and checking spindle arbor run 

The optical system consists 
bubble phials and two prisms 
ranged that twice the usual accura 
level reading is obtained and 
exact reference is observed. The an 
and value of deviation from the tru 
horizontal in the work piece being a 
amined are measured by means of : 
large diameter, graduated micrometer 
thimble and barrel with easily read { 
ures and markings 








Porcelain Enamel Furnace Fuse 
Inside and Outside Pipe Surfaces 
in Same Operation 


A continuous porcelain enamel fusits 
furnace has been developed by Barro 
Porcelain Enamel Co., Cincinnati, tof 
use in its plant operations. Desig 
and built by the company to fuse bot! 
the inside and outside of different 52 
of pipe at the same time, the furnit 
is said to have solved several handling 
problems and improved quality. 


MATERIALS & METHODS 
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| To Executives Charged with Responsibilities 
of Design, Development and Production: 
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EAST 45th ST. AND HAMILTON AVE. e CLEVELAND 14, OHIO 








This is intended to call your attention to the Mercast frozen 
mercury process of investment casting -—— a development that manufacturers 
find helpful in solving difficult design and production problems, We We 6 \ 
suggest that you immediately investigate this versatile process which Ck 


makes available one-piece shapes previously impossible to cast or machine 





Frozen mercury patterns and our special ceramic investment 
material permit surface finishes and dimensional tolerances never before 
available in foundry production, For example, +.002 to .003" per inch is 


consistently held. In many applications, our castings require no finish 





machining, Some mercastings, with intricate shapes and cavities, were 
soon 
previously fabricated parts which required expensive machining ana P-4 








> ae8 
assembly, or were too costly to make at all, eg 18 To! 


< ee 5" 
+ BT Bee Our metallurgists can help you get mass production in such hard- 


to-machine metals as pure nickel, Hastalloy B, Rexalloy 108, stainless, 





Stellite, and others, both ferrous and nonferrous, at exceptionally close 








i tolerances. Current applications — radar, aircraft, automotive, 
electrical, and machinery -—- indicate the wide, economical adaptability 
of mercasting. Here may be the answer to your problems involving design Q hac, 
Fuses eee Materials ... costs ... weight ... time coe I machining capacity. v3 +) 
ace Ron 
If this discussion suggests use of mercastings by your company, 
fusing 





- write to Dept. A~3 for Bulletin 706 — or tell us your specific problems, 
esigne’ 
e both 


i ndling 


Our metallurgists and Mercast engineers will be glad to serve you. 


Ge-dax . Ser) 
| “t fies ly fh Precision pentane 07 an wee 4 
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with our Quote on 


SAVINGS and DELIVERY 


a 
a a Big Up, 


Sound like exaggeration? Not 
when you know that the elec- 
tronic tube industry looks to 
The Bead Chain Mfg. Co. for its 
millions of radio tube pins. Or, that 
builders of electrical apparatus turn to us 
for the contact pins, terminals, jacks and 
sleeves required in tremendous quantities. 

For pin-like parts, and variations of 
bushings needed for mechanical pur- 
poses, as well, we are the money-saving 
supplier to scores of famous makers of 
products like toys, business machines, 
appliances, ventilators. 


You save... if we can make it! We can 
almost say with certainty that if we can 
make that part (wp to 14" dia. and to 
114" length) you use in large quantities, 
we can show you a big saving. And, as- 
sure on-time deliveries to meet your 
defense work schedules! We have some- 
thing unique back of that claim... 


~ 


Low Cost Way to Get Parts 
for Many Mechanical Uses 


Shaft bearings——Foot or rest pins 
—Spacers between parts—Shoul- 
der pins for permanent attachments. 






reror——_—__--— ———— pecemnee 


4 BP Sos 


| Bos STOP PIN 
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FRICTION FASTENER 
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MULTI-SWAGE 


FS 


& 
Y rts Such asTnes 


Nobody has What We Have! To be able to 
produce our famous Bead Chain to sell 
for pennies per yard, we had to develop 
our own equipment and method ... our 
Multi-Swage Method. 


Instead of turning and drilling parts 
from solid rod, or stamping and forming 
them, our Multi-Swage Method auto- 
matically swages them from flat stock 
into precision tubular forms, with tight 
seams. By increasing the production 
rate many times and eliminating scrap, 
this saves a large part of the cost by other 
methods. 


What We Can Make. Parts may be 
beaded, grooved, shouldered, and of 
most any metal. Generally, should not 
exceed 14” dia. or 1) 9" length. Catalog 
shows many Standard Items available in 
small quantity. Special Designs must usual- 
ly be ordered in lots of a half-million or 
more, unless they are frequently re- 
ordered. 


Get Cost Comparison. Send blueprint or 
sample and quantity requirements. We 
will return an eye-opener on economy. 


Let BEAD CHAIN make it by 





“ I want this 
= Catalog — Data Folder 


The Bead Chain Mfg. Co. 
15 Mountain Grove St., Bridgeport, Conn. 
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Compression Press for Plastics 
olding 


new Model 726 press for compres 
, ‘ ‘ 
$i0n moidaing 1S curren avi lable in 
r ae ton size fr , F. ] 
S M ( a Tabor R 
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. f e new press 
’ - 
All steps in e m ng cycle 4 
’ - ' ; 
controlled by the excl e Stokes bat 
~ 1 2 2. ont Bi — ala 
controler whnicn provides automatic 


cycle control through simple movement 0! 
buttons on graduated bars. A new typ 
of three-speed controlled closing reducts 


closing time of the press and eliminates 


, , 7 - - "T"i.. : aie , ~ 

potential moOid damage Lhe simitial fall 

pproach is at high speed, with a slow 
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ermediate approach and final 
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Molded parts are of high density 4 


F g e 
uniformity, and pieces with projection 
and small ; 

double-acting ram eliminates extern 
pull-back cylinders. 
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are easily produced. A 
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Realizing the reception given ideas that were too advanced, 
Leonardo da Vinci took the precaution to write his manuscripts 
from right to left, instead of left to right. Without the key 

to his method, many of his ideas and inventions lay almost 
unheeded until the present day * In the realms of art, 
mathematics, science and engineering — in the fields of 
geology, geography and astronomy — no man reached farther 
into the future than Leonardo da Vinci. Even the flying 
machine he designed over 400 years ago needed only an 


efficient motor to make it practical * da Vinci and 


Versatility are truly synonymous. 


ility 


Wherever strength, style and simplicity—plus economy— 

are necessary characteristics of their products, designers recognize 
the advantages in Van Huffel cold formed metal shapes 

and tubing. That's why they have been specifying them 


for nearly fifty years. Van Huffel means versatility. 
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WELDED ; LOCK SEAM - OPEN SEAM - BUTTED TUBING - METAL SHAPES - MOULDINGS 




















Only plywood 
gives you 
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TESTED 
QUALITY 
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Exterior plywood samples are boiled to prove 100% waterproof bond 


GRADE-TRADEMARKS on industry-inspected 
Douglas fir plywood do far more than identify 
type and grade—they are positive assurance of 
quality products, made, inspected and tested in 
strict accord with rigid U. S. Commercial Stand- 
ards. Every day, plywood samples are random- 
selected from factory production lines. Some are 
given accelerated performance punishment in 
industry laboratories. Others get extended field 
exposure tests. This industry quality-maintenance 
program is but one good reason why Douglas fir 
plywood can be depended on for hundreds of 
building, remodeling and manufacturing jobs. 
Plywood will meet your tests, too! 


Aad Oe 


U. S. Commercial Standard CS45-48 details performance 
requirements, gives types, grades, sizes. For free copy, write 
Douglas Fir Plywood Association, Dept. 469, Tacoma, Wash. 


Douglas fir plywood 
is real wood, made by 
“unwinding” giant logs 


which are inseparabl 
cross-laminated 


~~ \ | £63 to form large, lig 


- _ panels having bea 
nascaliteaal and great strengt 








2 Large Panel Size 





3 Cross Laminated Strength 


4 Workability 





5 Attractive Appearance 





6 Light Weight 
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rials from silicizing tungsten and 
molybdenum. By silicizing, molybde 
num can be protected against oxida. 
tion up to 3200 F, and tungsten up 
to 3600 F. According to the speak 
er, sintered silicides appear promis 
ing not only as heating elements but 
also for gas turbine and rocket ap. 
plications. During the discussion of 
this paper, Dr. R. Kieffer reported 
on new heating elements which have 
recently been developed in the te. 
search laboratories of the Metallwerk 
Plansee. Two types of elements 
were shown in operation, the first 
silicized molybdenum, and the sec. 
ond sintered molybdenum silicides 
The latter type will permit furnace 
temperatures of 3100 F. Since the 
material is claimed to have the re. 
quired mechanical strength and ther. 
mal-shock resistance, the new de. 
velopment is expected to have a far 
reaching effect on modern furnace 
construction. 

Dr. G. F. Huttig (Graz, Austria) 
summarized the work done at the 
technical University of Graz on 
problems of the preparation of pure 
titanium carbide. Modern principles 
of inorganic chemistry permit the 
selection of special gas atmospheres 
and of chemically active starting ma- 
terials, and thus the preparation of 
titanium carbide of a composition 
closely corresponding to the formula 
TiC and of a very low free-carbon 
content. 

Dr. R. Kieffer (Reutte, Tyrol) 
lectured on the formation of solid 
solutions of hard metals and covered 
the carbides, nitrides, borides and 
silicides of the fourth to sixth 
groups of the periodic system. The 
known solid-solution phases were fe- 
viewed. For the systems not yet in- 
vestigated, it was predicted in which 
cases the formation of solid solv- 
tions can be expected. 

Dr. R. Kiessling (Soderfors, Swe 
den) reported his investigations 0” 
ternary systems Me,-Me,-B and dis- 
cussed the relative bonding strength 
between transition metals and boron 
atoms. The experimental work, 
which was done at the University of 
Uppsala, was limited to the systems 
manganese-iron-boron, manganest 
cobalt-boron, manganese-nickel-boron 
and iron-cobalt-boron. It was found 
that in these systems the metal with 
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Stainless Steel Flange 2%¢” thick x 285%e’ OD x 9%” ID 


forged in stainless steel 





and rough machined 
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© CARLSON, xc 


By working exclusively in stainless steels, the Carlson 
organization has an expert’s knowledge and experience 
in the field. This is important whether you need plate 
large or small, straight or Cut-to-pattern), diameters, 
heads, rings, forgings or other stainless products. 

The illustration shows (in a front and back view) a 
typical forging made of stainless steel. This flange was 
forged of Type 316 stainless and rough machined in our 
plant. The customer, by using this Carlson service, was 
able to finish-machine the part in record time... and ship- 
ping charges and material waste were held to a minimum. 

As just one segment of our over-all service in stainless 
steels, G. O. Carlson, Inc. produces forgings in all 
sizes and analyses to chemical industry standards—rough 
machined, ready for finishing. 

If you need stainless steel, our engineering staff will 
be glad to help .\, . just send along your inquiry. 


Stainless Steel is our only business 


.». and we know it 


Stainless Steels Exclusively 
200 Marshalton Road, Thorndale, Pa. 


PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish) 


District Sales Offices in Principal Cities 
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the lowest atomic number i1 


is concentrated in the phase y 
the highest boron content. It was 
concluded that the strength of the 
metal-boron bond decreases with 
increasing atomic number of th 
metal. 

Dr. J. T. Norton (Boston, Mass.) 
presented the results of his investi. 
gation of the ternary system tung. 
sten-carbon-cobalt. The ternary iso- 
thermal section at 2552 F showed, 
in addition to the eta phase, two 
new ternary phases corresponding 
approximately to the _ formulae 
Co,W,C,, respectively. The pro 
posed phase diagram was the basis 
of a detailed discussion of the rea 
tions taking place during the sinte: 
ing of tungsten carbide-cobalt. 

Dr. R. Edwards (Mancheste: 
England) presented a paper by 1 
Raine and R. Edwards on the so! 
solubilities at 2282 F of various car 
bides in the bonding metals cobalt 
nickel and iron. The solid solubili 
ties of the carbides of tungsten, tita 
nium, molybdenum, vanadium and 
cobalt and of titanium carbide 
tungsten carbide solid solutions in 
the three bonding metals were de 
termined by metallographic as w 
as by x-ray methods. 

Dr. Onitsch-Modl (Leoben, Aus 
tria) lectured on the microhardness 
test employed as an auxiliary for the 
elucidation of changes taking plac 
during the sintering of complex sys 
tems. Alloying processes taking 
place during sintering and invol\ 
ing hardness changes could readil) 
be followed by microhardness meas 
urements. The author presented the 
results of experiments on iron-carbon 
alloys containing the carbide-form- 
ing elements chromium, tungsten, 
molybdenum and vanadium. She dis 
cussed in detail the applicability 0! 
microhardness testing as supplemen! 
for metallographic methods, an 
particularly the limits of this method 


General Powder Metallurgy 


Dr. F. V. Lenel (Troy, N. Y-) 
discussed some observations on the 
mechanism of liquid-phase sinter 
ing. On the basis of experimental 
results obtained with iron-coppt 
copper-bismuth, copper-lead and 
tungsten-copper, powder mixtures, 
the mechanism of _ sintering and 
densification was discussed. Special 
attention was given to the conditions 
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shown by courtesy of The Lux Clock Manufacturing Co. 
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z tl ' Formerly machined in several 
Wed. . * 

tro operations, two of them requiring 
ag assembly, these parts are now made 
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pro- of iron powder in a single pressing operation... 
basis : ‘er . , 

ae Crown Wheel for and product quality is improved. Sintering after 
nter et pressing gives specified hardness and tensile 
ite: strength with tolerances as close as .001’. 

$0 Winding Pinion for Note the alarm-actuating mechanism 
y Cal ‘ ; “loc . . ee . 
‘bal ee ee te with its 11 radii, two through-holes, different 

bil movement 
| l | 


levels, etc.,... a forbiddingly tedious 
and and expensive job by machining and 







- assembly. In powder metal it is as easily made as the simple pinion gear. 
well i Powder metal processing makes this and many other parts at mass 
hus production speed ... without scrap loss... at tensiles as high 
ines as 70,000 psi (over 100,000 with copper infiltration) ... at 
he ; ; 
Sc hardnesses to 400 Brinell... at savings as great as 80% 
‘eh over previous methods of manufacture. Send for 
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a lurgy Today.” Detailed data sheets are 
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- parts, including 
os those illustrated. 
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SAVINGS of... 


Wp; t 4 


Sore customers tell us they have saved as high as 300% 
on machining costs by using Hitchiner Precision Investment 
Castings. Such large savings are exceptional . . . BUT 
savings up to 150% in the price of hundreds of complex 


metal parts are becoming quite usual. 


An understanding of the enormous possibilities of invest- 
ment castings together with effective designing of metal 
parts make tremendous savings possible. Ask our repre- 
sentative to call and discuss your problem or send us 
drawings and specifications for complete engineering 


analysis and recommendation without obligation. 






In any case send for this in- 
formative folder on Hitchiner 
Precision Investment Castings 





Pave * 


HITCHINER Manufacturing Company, Inc 


MILFORD 3, NEW HAMPSHIRE 


Representatives in principal cities. 
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es 

Protesso! (; |}. Comstock ] 1) 
H. Clark ( Hoboken, N ) re 
ported on the development of hig} 
strength, heat treatable product 
from alloy powders The authors 
consider the development, prody 
tion and application of fully lloyed 


metal powders as one of the mos 
significant factors in widening the 
field of powder metallurgy. The e 
perimental results presented are 
full agreement with similar results 
obtained in Europe. 

Dr. Cremer lectured on the deter 
mination of the adhesive force of 
metal powders. The adhesive force 
is determined by measuring the 
glide angle of a powder dusted or 
a solid support, depends on th 
face characteristics of both powd 
and support, and is in gene: 
versely proportional to the 
particle diameter of the powder 

Dr. H. H. Hausner (New Yor 
N. Y.) lectured on the effect of lat 
tice changes on the sintering process 
The effects of lattice changes du 
(1) to reduction reactions, (2) 
decomposition reactions, and (3) | 
phase changes are discussed. Expe 
mental work described in this pay 
is concerned (1) with the eft 
heating nickel powder compacts 
a stream of H., (2) with the eft 
of heating zirconium hydride pow 
compacts in a vacuum, and (3) 
with the thermocycling of iron pov 
der compacts around the pha: 
transformation temperature. Signi! 
cant effects of the lattice changes ca! 
be demonstrated in all three cases 

A. J. Langhammer’s (Detroit 
Mich.) talk on American production 
methods was of special interest fo 
the European participants of the 
Seminar. 

Dr. G. Ritzau’s (Krefeld, G« 
many) lecture on the physical anal) 
sis of the sintering process demon 
strated that the course of the sinter 
ing process can, in many systems 
be followed by measuring th 
thermoelectric potential. 

Special attention was given to the 
paper by Dr. A. von Zeerlede! 
(Neuhausen, Switzerland) on new 
developments in the powder metal: 
lurgy of aluminum. The autho! 
gave a detailed report on the pro 
duction of SAP (Sintered Aluminum 
Powder) products. These materia's 
appear to extend the applicability 
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AUTOMOBILES 





tate Wt Be io, nie, of 
7 m 


Cruising down a modern highway in 
our new 1952 automobile gives us 
little cause to remember that COPPER 
is serving us taithfully in at least 45 
parts of our present-day car. Copper 
aided in the development of the 
modern automobile from a mechanized 






this year alone, barring wartimes. 

Copper and copper base alloys 
serve in many of the most vital parts 
of your automobile including engine 
bearings, bushings, ignition system, 
cooling system . . . even underlying 
the chrome plating. 













etroit 
uction buggy to the sleek mechanical perfec- Important in this national applica- 
st for tion we drive today. So much so, that tion of copper and in every use to 
f the today this nation owns 45-million which copper is applied today .. . is 
Ge vehicles, and 25-million cars will take HUSSEY COPPER ... an all-American 
‘ ‘I vacationists 150-billion miles of travel product since 1848. 
emon 
sinter 
stems, {™ 
the aud Brae 
<i C. G. HUSSEY & COMPANY 
— (Division of Copper Range Co.) 
a ROLLING MILLS AND GENERAL OFFICES 
sulbet PITTSBURGH 19, PA. 
e pro 7 Convenient Warehouses CLEVELAND (14) Cees cuicaco (18) PHILADELPHIA (30) 
ninum fo serve you: 5318 St. Clair Avenue 3900 N. Elston Avenue 1632 Fairmount Avenue 
terials PITTSBURGH (19) NEW YORK (13) ST. LOUIS (3) CINCINNATI (2) 
ability 2850 Second Avenue 140 Sixth Avenue 1620 Deimar Boulevard 424 Commercial Square 
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no scrap...no rejects...no time waste 


Whether you want semi-fabricated blanks or completely finished parts, 
you will save by letting Fansteel fabricate your tungsten and molybdenum 
components for you. Fansteel maintains complete facilities for fabricating, 
including forming, stamping, bending, deep drawing, forging, machining, 
brazing, welding, assembly and finishing. You'll find Fansteel engineering 
assistance valuable, too. Fansteel engineers are long experienced in the 
fabricating techniques peculiar to tungsten and molybdenum, and are 

well prepared to design parts with the minimum amount 


of metal and lowest fabricating costs. 





Anodes for hydrogen thy- 
ratron electronic tubes. The 
disks are heavy molybde- 
num sheet. The shafts are 
made of tungsten rod. 








If you are a user of 
tungsten and molybde- 
num, consult Fansteel (without obligation) for assistance 
in design and most economical fabrication. 


Write for the informative booklet: “FANSTEEL TUNGSTEN AND MOLYBDENUM” 
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starting material 1S a fine 
cially pre-oxidized alumin. 
der. The powder 1S cold-pre; ress 
at 28,000 to 70,000 pSi, sinter 
932 to 1112 F., hotpressed at 
psi, and then either dire 


T 


forged or first extruded at (93 
1112 F and 70,000 to 140.000 
and then die-forged or hot-swaged 
The strength of the material reache 
values exceeding 50,000 psi. Th 
hot-strength of the unalloyed al 
minum product is remarkable and 
by far exceeds all values reported 
for aluminum alloys. The superior 
creep resistance and also high tem 
perature fatigue strength is attrib 
uted to the fact that the fine oxic 
films covering the individual powder 
particles prevent grain growth 


Oil Industry Becoming One of 
Largest Aluminum Users 


Surveys and research by the R 


nolds Metals Co. indicate that wit! 
a few years the oil and gas industry 
will become one of the largest us 
of aluminum. 

Oil field structures, such 
vicing units and drill rigs, are t 
heavy to be mobile and portable I 
dead weight of a truck mounted 
servicing unit for installation makes 
it, in many cases, impossible to mov« 
such units into swamps and unevel 
terrain. In many states, it is illegal 
to operate such units on state ane 
federal highways at their presen! 
weight. By designing with alum 
num, up to two-thirds of the weight 
of these units can be eliminated 
while still providing all the strength 
and rigidity of the original unit. 

In sour crude areas, certain oil) 
contain sulfur gases that escape dur 
ing storage to combine with moisturt 
in the air and form sulfuric acid 
This liquid is very corrosive and 
severely attacks steel. 

When such oil is stored in tanks 
it has been found that the tank 
sides are not corroded to any grt! 
extent by the oils, so they are made 
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costs and 


rejects down 


WITH CRUCIBLE TOOL STEEL CASTINGS 


The steel part shown above used to be a production 
headache. A cam for a cotton picking machine, it 
was originally flame cut from SAE 8730 boiler plate, 
machined and heat treated. Other difficult steps in- 
cluded end-milling and finish-grinding the cam track. 
Rejections were high, because the cam often warped 
during heat treatment. 

The problem was solved by casting the cam in 
Airkool®, a Crucible air-hardening tool steel. When 
the customer receives the casting from Crucible, all 
he has to do is finish it, mill the cam track and heat 








S2 years of 





treat. He doesn’t have to finish grind — Airkool is 


non-deforming when properly hardened and tem- 


pered. Machining costs are way down and quality is 


up, since Airkool resists wear far better than the low 
alloy steel from which the part used to be made, 


Crucible’s casting facilities often make it possible 
to use wear- and abrasion-resisting tool steel for com- 
plicated machine parts. We may be able to help you 
just as we helped the cotton picking machine manu- 
facturer. Get in touch with Crucible today! 


first name in special purpose steels 


SAND CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REX HIGH SPEED* TOOL* REZISTAL STAINLESS * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
*EPTEMBER, 1952 . 
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AMERICAN CHEMICAL Paint Company 
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Subject: INDEX OF ACP CHEMICALS FOR METAL 


PRESERVATION AND PAINT PROTECTION 
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of steel The top row ol 
even though wet only O 

has comparatively little corrosion, | 
is the deck or roof structure 
severe attack 
in sour crude areas are now 
constructed with aluminum 
(roof), internal supporting structur 
hatches, vent lines, and other fittings 
insuring long life under corrosive 
conditions where hydrogen sulfide js 
encountered. 


occurs. Storage tank 


Much special equipment for 
ploratory work is now being mak 
of aluminum. Light-weight shot-hol 
casing that can be transported in 
helicopters is becoming more and 
more popular. It costs little more 
than steel. A 100-ft string of alumi 
num shot-hole casing weighs a 
proximately 60 Ib. Also, becaus 
of its light weight, aluminun 
being used in dynamite trailers, sh 
hole drills, swamp buggies, instr 
ment cases, temporary liners, trucl 
bodies, and many other similar items 
in the exploratory field. 

Some 30% of the total cost of an 
oil refinery goes into heat exchangers 

an application where aluminum 1s 
rapidly replacing copper, _ brass 
bronze and steel. Reason for tl 
change hinges around the coppe 
shortage and the price of copp 
Aluminum condenser tubing com 
pares favorably in price to ste 
brass, bronze and copper condense! 
tubing. Many exchangers are being 
built using aluminum fin stock and 
copper tubing. All-aluminum heat 
exchangers are also being developec 
rapidly due to recently improved 
aluminum brazing techniques which 
greatly facilitate the joining of the 
heat exchanger fins, tubes and sup- 
porting framework. 


The light weight of aluminum 
gives it an advantage when installing 
pipe lines through swamps, ove! 
mountain ranges, lakes, oceans, and 
river crossings. A number of rivet 
crossing installations have been 
made, including a 101/-in. dia, 3/16 
in. wall gathering line carrying sweet 
natural gas at pressures up to 250 
psi across the north fork of the Little 
Colorado River near Bowie, Okla. 
This river crossing uses eleven 30-ft 
sections of extruded aluminum pipe 
with ends beveled 30 degrees [of 
welding. A single 114-in. steel cable 





(Continued on page 187) 
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he entire pipe system Al 
fanges at each end of the 
¢ are bolted to adjoining steel 
ine flanges, avoiding any possibility 
{ salvanic attack by insulating with 
Micarta tubes and gaskets at the 
ged connections. 

At first glance small size tubing 
ranging in diameter from 14 to % 
in. appears to be an insignificant 
item. Actually, however, thousands 
f miles of this tubing are used each 
year in refineries, chemical plants, 
gas processing plants, and other in- 
dustrial installations. Aluminum tub- 
ing is replacing other materials for 
this work. Aluminum tubing per- 
forming as well as other materials 
is in many cases as much as 40% 
heaper. Also of interest is its re- 
sistance to normal outdoor exposure 
ind its ability to withstand the hy- 
lrogen sulfide present in the atmos- 
around most refineries and gas 
processing plants. 


, 


Tin Being Saved in Automobile 
Body Construction 


The tin shortage after World War 
| radically changed the composition 
many materials of which tin was 
major component, according to a 
paper by Homer C. Pratt, Fisher 
Body Div., General Motor Corp., 
presented at the American Society of 
Testing Materials symposium held re- 
cently in New York City. This was 
especially true in automobiles. The 
history of automobile body solder is 
one example. The amount of tin 
used to solder a body was cut from 
1.00 to 0.18 Ib. 
_ Torch soldering, used to seal and 
fill joints and welded seams be- 
‘ween stamped sections of the body, 
consist of two phases: (1) tinning; 
and (2) filling. Tinning is the ap- 
plication of a thin solder film to the 
Surface. Filling is the building up 
of the area to the proper contour. 
The tinning solder must wet the 
metal, resist oxidation at working 
‘emperatures and be compatible wtih 
the filler material. Before 1946, the 
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“at last... 


... @ hard vinyl material 
with permanent toughness 





’ Unlike onventional rigid vinyls outstandin:s 
physical properties are jntegral in chemical stru 
ture of LUCOFLEX no plasticizers to “bleed 


out”’. 


Introducing LUCO the happy corrosion 
resistant character . he’s clean and 
flexible. You'll be seeing more of him 


ads. 





And here is LOCO. . 
€ shop. Look for 








for long life, low cost 
chemical resistant construction 


In plating tanks, chemical hoods, ducts and valves 
—during long and continuous exposure to severe 
corrosives, you can trust LUCOFLEX 


. it will 


not harden, crack or ‘‘age’’. 


. he runs a sloppy 


his preblems in future 


LUCOFLEX, a new unplasticized polyvinyl chloride engineering material, achieves a new 


high in life/cost ratio for corrosion resistant construction. Because of its permanent prop- 


erties, it can supplant more costly plastics which ate often difficult to fabricate and mold. 


LUCOFLEX is supplied in sheets, rods, and tubes, and in a wide variety of shapes and 


sizes—it is machined, formed, welded and cemented with simple shop techniques. 
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Write for booklet on technical and fabrication data 


AMERICAN LUCOFLEX, INC. 


DEPT. A-9 


1 EAST 57TH STREET, NEW YORK 22, N. Y. 


Licensed Fabricator: E 1 COURNAND & C0 
« bee ” 


Chemical resistance 
of LUCOFLEX 


LUCOFLEX is chemically inert 
to most inorganic chemicals ani 
certain organic materials as well. 
At ordinary temperatures it is 
practically unaffected by all min- 
eral acids, bases and _ salts, 
chlorine, greases and oils, alco- 
hols, and carbon tetrachloride. At 
both room and elevated tempera- 
tures (170 C) its chemical resis- 
tance is superior to all competitive 
vinyl polymers, as shown in this 
chart of comparative resistance to 
immersion in 15N nitric acid. 
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3835 NINTH AVE. 
NEW YORK 34, N. Y. 
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mong the gears, shafts, and fly wheels of 
industry are the many spools, spindles, rollers, knobs, 
and handles which make the machines complete. Time 
and again experience has proved that of all the mate- 


rials available for these uses, first choice is 
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GAMBLE BROTHERS has long been a 


prime source for industrial turnings . . . rough, semi- 
machined, or finished . . . in solid or laminated hard- 
woods. Industrial users have learned from gratifying 
experience that they can safely rely on the accuracy 
and uniformity of the parts GAMBLE BROTHERS 


produces, and on the thorough seasoning and careful 


selection of the wood stock from which they are made. 


More than merely a woodworking plant, GAMBLE 
BROTHERS has earned nationwide recognition as 
wood engineers. If there is any question as to how 
wood can solve your design or production problems, 
accept the assistance of GAMBLE BROTHERS' more 
than fifty years’ experience in wood engineering. No 
obligation. 

WRITE TODAY! 
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GAMBLE BROTHERS, Inc. 


Engineered Wood Parts in Southern and 
Appalachian Hardwoods, Walnut or Mahogany. 


Offices and Main Plant: Louisville 9, Kentucky 
DIMENSOWOOD Division: Montgomery, Ala. 
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Automobile Industry used a iquid 


flux and bar solder for tinning, A 
typical flux consisted of 32 zip 
chloride, 8 ammonium chloride, 3% 


( 


hydrochloric acid, with the balance 
water. The tinning solder was the 
same as filling solder. The nominal 
composition was 20 to 30% tin and 
the balance lead. 

The industry tried to save tin in 
two ways. Low tin ailoys (10%) 
with antimony, arsenic, silver, in. 
dium and bismuth oxidized too eas 
ily. A more successful approach was 
to reduce the amount of solder te. 
quired to do a job. 

Powdered solder mixed with pow. 
dered flux and water was brushed 
on to surfaces to be tinned and the 
surfaces were heated. This cut the 
amount of solder which fell to the 
floor and saved 50% on solder. 

Before World War Il, filling 
solder contained 15 to 50 tin, 1% 
maximum antimony and the balance 
lead. When the tin shortage came, 
it was found possible to use lower 
tin alloys without harm. The solder 
now used is nominally 4.0 to 5 
antimony, 2.5 to 4 tin, 0.60% maxi- 
mum arsenic and the balance lead. 
The antimony lowers the melting 
point and gives a suitable plastic 
range. The tin provides wetting 
tion. Arsenic refines the grain. This 
solder does not harm body point and 
is dimensionally stable in aging. The 
use of this composition resulted in 
an 87% reduction in the amount 
of tin required for filler material 


Shop Practices to Be Discussed 


at Porcelain Enamel Forum 


More than 300 persons are ¢x 
pected to be present at the 14th 
Annual Shop Practice Forum, to be 
held this year at the University of 
Illinois, Urbana, Ill., on Sept. 10, 11 
and 12. At least 50 authorities will 
participate in this three-day program. 
This yearly event, which is held 
alternately on the campuses of the 
University of Illinois and The Ohio 
State University, is being co-spo® 
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PRODUCT 


When produced as a weldment, this brake 
spider for power shovels weighed 25 Ibs. 
and cost $7.35. 


By redesigning it to a steel casting the 
weight was reduced to 20 lbs.—a savings 
of 20%, and the cost was reduced to $4.84 
—a savings of 34%. 


Other advantages of the steel casting are 
good appearance—desirable for every part 
of a well designed product, and assured 
dependability. 


., & & 


Here is another example of the engineer- 
ing teamwork in design and redesign of 


STEEL FOUNDERS’ 


920 Midland Building 


_ 


parts which is resulting in lower costs and 
greater serviceability with steel castings. 


This service is offered without cost or 
obligation. It makes available through your 
foundry engineer the full results of the 
development and research program carried 
on bythe Steel Founders’ Society of America. 


Keep The Scrap Coming Back... 
There is a continuing need for steel scrap. Your 
company can help maintain the high production 
of all metal products by getting your scrap into 
the hands of your scrap dealer. Will you do 
what you can to help ... now? 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 


Design sod Byild With Sceet Cascings 
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applies for a job! 


/ 


if ammonia, the versatile chemical, applied for a 
job, the interview would probably go like this: 


EMPLOYER: How old are you? 
AMMONIA: Many centuries. I helped the 


ancient Egyptians bleach cloth 3,000 years ago. 


EMPLOYER: Amazing!-But what do you do 





today? 


refrigerant, and... 


medium in organic synthesis, a nutrient 
for yeast and a processing agent in the 
manufacture of alkalis, rayon, dyes, 
butadiene, and catalysts for cracking 


petroleum. I’m used in making 
vitamins, sulfa-drugs and radio 


AMMONIA: I grow farm crops, make ice, 
purify water, produce explosives. 


Yd 








EMPLOYER: I know you are a fertilizer, a 


AMMONIA: Yes, and I serve as a protective 
atmosphere to surface-harden and anneal 
vital parts of planes and automobiles. I 
neutralize acid in petroleum and extract 
metals from ores. I’m a solvent and reaction 





and. television parts and tubes. 


EMPLOYER: Whoa—that’s enough! 
What can you do for us? 








AMMONIA: Just let one of our technical men 
talk it over with your chemists. He can 


usually find an answer that will s 


up 


some process and save you do . 


Barrett* Brand Anhydrous Ammonia in Cylinders 


FORMERLY SOLD BY THE BARRETT DIVISION 


= MN ehrogen Dison 


ALLIED CHEMICAL & DYE CORPORATION 


S. Pat. Of 


40 Rector Street, New York 6, N. Y. 
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—. 
sored by the University of Illino; 
Dept of Ceramic Engineeris r 

ed by Dr. A. I. Andrews. Gener, 
chairman of the event is R. L, Fe 
lows, Chicago Vitreous Enamel 


Product Co. 

In the opening session on Wednes 
day, Sept. 10, 14 technical per 
sons will present papers On various 
topics under the heading “What's 
New in the Industry”. The morning 
session on Thursday will deal with 
the various phases and innovations 
relative to the enameling of alumi: 
num and steel, with the afternoon 
segments covering such interesting 
subjects as high temperature cerami 
coatings, alkali resistance of enamels 
and new uses for porcelain enamel 
Thursday’s session will close the an. 
nual banquet, with Dr. George Stod 
dard, President of the University o| 
Illinois, as speaker. Control prac. 
tices in the enameling industry wil 
be the primary subject during the 
Friday morning meeting, with repre- 
sentatives from five different types 
and sizes of enameling plants to dis. 
cuss controls which are practiced in 
their respective organizations, after 
which a paper dealing with torsion 
testing as an aid in process control 
will be read. 

The three-day Forum will conc! 
with the “Board of Experts’ 
group of industry authorities, 
which the audience will submit the: 
enameling problems. 


Porcelain Enamel Institute Lists 
Research Activities 


Current research and experimental 
activities of the Porcelain Ename! 
Institute include nine separate pro}: 
ects being conducted either by the 
Research Fellowship at the National 
Bureau of Standards or by subcon 
mittees of the Institute’s Quality De- 
velopment Committee. 

Problems under study by the pet- 
manent research fellowship sponsored 
by the Institute include a revision 0! 
the tentative standard “Torsion Tes! 
for Laboratory Specimens of Porce- 
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Melt more metal per lining 


with Norton Refractory cements 


You'll get long life, low maintenance 
cost from your furnace linings by using 
Norton refractory cements, You'll melt 
more metal per lining. 

These cements are available in a va- 
riety of refractory compositions de- 
signed to meet your individual needs. 
Norton MAGNORITE* cement, for in- 
stance, is used in high frequency fur- 
haces ior a wide variety of melts, ranging 
irom straight steels to heat-resistant 
compositions. Norton FUSED STABIL- 
IZED ZIRCONIA crucibles are excel- 
lent for melting platinum and its alloys. 
This sensational refractory is not wetted 
by the metal, permitting 100% recov- 
ery of the melt without destroying the 
crucible, Norton ALUNDUM* and 
MAGNORITE crocks, covers, and ce- 
ments are used successfully in indirect 
are furnaces. These cements are also 
used in low frequency furnaces for melt- 
ng such refractory alloys as cupro- 
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RAMMING Norton MAGNORITE cement lining into an Ajax 500-lb. high fre- 
quency induction furnace. This cement has been developed specifically to be 
dry rammed and will withstand temperatures up to 3250 F. It provides densest 
possible lining for resistance to metal penetration and erosion. 





MOLTEN STEEL is here poured into ladles. Due to 
the employment of fractional tapping, cement lin- 
ing must withstand much longer periods of holding 
melt at pouring temperatures. Highly refractory 
Norton MAGNORITE cement insures long life 
and low maintenance cost even under these con- 
ditions. 


MAGNORITE CEMENT LINING shows no evidence 
of erosion or chemical attack after metal has been 
completely poured, thus assuring minimum re- 














pairs. This cement is designed to have a slight ex- 


nickel and nickel silver; high copper al- 
loys and Al, Te, and Si bronzes. ALU N- 
DUM cement is also excellent for han- 
dling stainless steel. 

For heat-treating and sintering fur- 
naces investigate ALUNDUM and 
CRYSTOLON* hearth plates, pier 
brick, burner blocks, muffles, muffle 
plates, skid rails, recuperator tubes, 
burner-tunnel, and embedding cements. 


pansion upon maturing to eliminate shrinkage 
cracks which might lead to furnace failure. 


Whatever your problem, you can de- 
pend on satisfactory solution when 
Norton research engineers Norton re- 
fractories to fit your exact requirements. 
For further information, see your nearby 
Norton representative — or write direct 
to NORTON COMPANY, 346 New 
Bond Street, Worcester 6, Mass. Cana- 
dian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 





*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 











NORTON 
Special REFRACTORIES 


Making better products to make other products better 
_NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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We make this part by /nvestment Casting 
—the expendable pattern process. 

In quantity, it costs $2.80. Produced 
in any other way, it would cost 3 to 4 
times as much. 

Because such pieces can be cast in one 
piece, they frequently replace compli- 
cated assemblies. They often need no 
premachining and finishing operations. 

We cast in almost any shape- simple 
and complex—and in 160 different fer- 
rous and nonferrous alloys. 

Tolerances are extremely close; details 


are fine. Castings run from a fraction of 


an ounce to 5 pounds. 


Here’s a booklet to give you ideas 


Our engineers are skilled in designing 
parts as investment castings, as well as 
producing them. More details about this 
versatile process are explained in a new 
booklet, “Pour Yourself an Assembly”. 

Send for your copy. There’s no obligation, 
of course. Precision Metalsmiths, Inc., 


1073 E. 200th St., Cleveland 17, Ohio. 
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whew 


it costs too much 
to machine 


when 


you need an alloy 
that wont machine 


whew 


you're looking for 
more freedom of 
design 


pour yourself an assembly with 


Ste ; BE 


INVESTMENT CASTINGS 
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lain Enameled Sheet Iron and S 


the correlation of resistance 

lain enamels to surface abras ‘ 
surface abrasion, scratch and goug, 
and a revision of the : aegis “Test 


for Resistance of Porcelain Ename 
to Surface Abrasion.’ 

In addition, various subcommitte 
of the Quality Development Commi 
tee are engaged in the following 
projects: a restudy of the tentatiy 
standard “Test for Sagging of Iro; 
and Steel Sheets for Porcelain Fp 
ameling’’; a restudy of the tentativ 
standard “Impact Test for Labora 
tory Specimens of Porcelain Ep 
ameled Sheet Iron and Steel’: , 
standardized test for gloss; statis. 
tical procedures and quality contro! 
a standardized test for Bee, 
the alkali resistance of porce 
enamels. 

Details of these various protects 
according to PEI, will be announced 
as they are completed and approved 
by the Quality Development Com 
mittee, headed by G. H. Spencer 
Strong of Pemco Corp. 


Corrosion Engineers Discuss 
Oil and Salt Water Problems 


Technical information on the pre 
vention of corrosion of offshore 0! 
well drilling structures and marine 
tankers, on how mill scale affects the 
corrosion rate of steel in salt water, 
and on the effect of bacterial cor- 
rosion in sea water are included in 
the program of the South Central 
Region, National Association of Cor- 
rosion Engineers’ Oct. 1-3 meeting 
at New Orleans. The engineering i0- 
formation also includes data on the 
corrosion of oil refineries, gas com 
densate wells, and the protection of 
buried or submerged pipe lines from 
external corrosion with coatings 0 
cathodic protection. 

Eighteen technical papers in four 
symposia have been outlined }y 
Technical Program Chairman John E 
Loeffler of Thornhill-Craver ©. 
Houston. The meeting at the Jung 
Hotel also will include sessions © 
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You get 


MORE 


than just 
steel 





v 


Personalized service is the big ‘‘plus” you get when you 


come to us for your warehouse steel requirements. 


Warehouse steel is a bargain for you when you take 
full advantage of the “no extra charge” service United 
States Steel Supply’s team of technical and service ex- 


perts will give you. 


Full information on available steel supplies... cur- 
rent prices . . . latest in production techniques . 
machinery and shop supplies... will be brought to you 
personally by the United States Steel Supply salesman. 


who regards your needs as his personal responsibility. 


Get more than just steel 


by calling your source of personalized steel service .. . 





UNITED STATES STEEL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY 


HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES COAST-TO-COAST 
BALTIMORE - BOSTON - CHICAGO : CLEVELAND - LOS ANGELES - MILWAUKEE + MOLINE, ILL. - NEWARK 
PITTSBURGH + PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) + SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA » PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 


' 
| 
| 
| 








obese BSE SS i eae i 






News Digest 








NACE technical practices 
tees business meeting 
sOcI events 

l. P. May and R. B. Te 
with the International Nickel ¢ 
Corrosion Engineering Section, y 
present a paper Oct. 2 on “Mill § 
on Steel and Its Effect on Steel Co, 


cosion in Sea Water.” This paper 
will be based on the extensive test 
conducted by the International Nicke! 
Co.’s Harbor Island and Kure Beac| 
testing stations. 

“The Oil Tank Ship and Its Co; 
rosion Problems,’ by J. D. Sudbury 
and D. A. Shock, of the Develop 
ment and Research Dept. of Cot 
tinental Oil Co., Ponca City, Okla 
will be given during the Oct. 
technical session at the Jung Hotel 
Both authors have had long experi 
ence with corrosion problems in con 
nection with the handling of 
troleum. 


~ FF 


Evaporation Technique 
Key to Adhesion Studies 


Evaporation techniques for the ac 
hesion of electroplatings and solders 
to oxide-coated metals and glass hav 
shown great progress at the Enginec 
Research and Development Labora 
tories, Fort Belvoir, Va. 

Some metals are difficult to electro 
plate or solder due to poor adhesion 
to their natural hard, tenacious oxide 
coatings. When these coatings are 
removed, new oxides are immediately 
formed. Metals such as aluminum, 
chromium and titanium become coat 
ed with an oxide film even at room 
temperature in a vacuum at pressures 
less than 10—5S mm Hq. 

It is desirable to secure adhesion to 
these metals by a process which 10: 
cludes their oxides. Excellent ad- 
hesion to these oxides can be ob: 
tained by high vacuum exaporation 
techniques. Evaporated films of most 
metals that form hard adherent oxide 
coatings can be caused to adhere 
tenaciously to their own and to other 
oxides, including glass. Evaporated 
films of some other metals, particu: 
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You be the judge of carbon’s versatility 


Sawed 
Drilled 
Milled 
Broached 
Turned 
Planed 
Hobbed 
Ground 
Molded 
Extruded 





High corrosion resistance 

High heat transfer 

Low electrical resistance 

High thermal shock resistance 
Not wetted by molten metals 
Non-warping 

Chemically inert 

High heat transfer (Graphite) 
Self-lubricating (Graphite) 





St. Mary's, Pennsylvania 
SUBSIDIARIES: 


Jeffers Electronics, Inc. « Speer Resistor Corp. 
international Graphite & Electrode Corp. 
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Rectifier Grid 


X-Ray Window Plate 





.opens new opportunities 


in product design 


Plagued by Material Shortages? 


Carboneering—the development of new and unusual product 
applications for carbon—is a fifty year old habit at Speer, 
and one that may be able to help you. 


Example: the rectifier grid developed by Speer engineers for 

a large electrical manufacturer. This 25-pound anode is 

over one foot in width, more than two feet in height. It was 
extruded, machined, and then had more than 600 holes precision- 
drilled in it. No doubt about carbon’s versatility here. 


For contrast ... consider the small carbon window plate in 
X-ray equipment. It weighs only a few ounces and is 
under three inches in width and length. 


These are but two of the many applications for carbon 
developed by Speer. If you have a design problem—or are 
faced by a shortage of critical materials—let our engineers go 
to work and help you carboneer a practical solution. 


Send us the full particulars of your problem, today. 
195 
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And today, it’s the same story 
with the modern ‘“‘flat-tops’’. 
Technical progress has been 
made also in STAR porcelain 
products. Long ago we dis- 
carded the “single formula” 
for ceramic insulation. 





Specific 





formulae, with various mechanical 
and electrical properties have been de- 


veloped far hundreds of different applications. 
Make it a point to investigate STAR porcelain for 
the properties you need—physical and dielec- 
tric strength, thermal shock, moisture resistance, 


and others. 


Ball and socket type for insulating bare wire. 
Heat resistant. High dielectric strength. Low cost. 
Quickly applied. 13 stock sizes. Cut shows beads 
Send for samples. 


approximately half size. 
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made to adhere tenaciously to € 
of the former group by high ) 
evaporation techniques. 

The vapors of the two met 
be deposited simultaneously in s 
a manner as to eliminate the 
coating which normally hinders ad 
hesion. Thus, to coat titanium wit! 
copper, titanium is first eva 
on the 
the first evidence of titanium de; 
tion, the evaporation of copper 
begun. At the first copper deposi 
the titanium source is turned off and 
the copper evaporation continued 
until no titanium shows through thy 
surface. The resulting surface can by. 
soldered to directly or can be bui 
up by electroplating. This meth 
can be adopted to coating rolls « 
flat plates in a continuous coater 

Responsible for the investigatio: 
on adhesion of evaporated coatings i: 
Noel W. Scott, physicist in the En 
gineer Research and Development 
Laboratories, Radiation Branch, Fort 
Belvoir, Va. Referring to this new 
process, Mr. Scott said that out- 
growths of the studies demonstrated 
that “evaporated coatings can be 


oxide-coated titaniun 


used to advantage in processes for 


applying heat resistant coatings t 
metals, transparent conducting coat 
ings to glass, and the manufacture o! 


mirrors by a replica technique 


New Formula May Speed 
Development of High Temperature 
Materials 


Development of high temperature 
materials may be greatly speeded up 

| with a stress formula discovered t¢ 
cently by two metallurgical research 
engineers at the General Electri 
Co.'s Thomson Laboratory, Lynn, 
Mass. ; 
G-E engineers say up to a year o 
test time can be avoided with the 
formula, which relates strength with 
time and temperature. The formula 
has been transformed into a calcu: 
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Molding extra large plastics parts in large volume has been an important 
part of our business for more than 25 years. Thousands of television 

and radio cabinets, washing machine agitators, machine housings and other 
parts of unusual size have come from these giant CMPC presses for the 
biggest names in industry. Many of them were pioneered 

by Chicago Molded. 


This experience in producing large parts has resulted in the development 
of unusual molding methods and techniques—as valuable to you as to us. 
It enables us to discard guesswork and to proceed with a sureness based 
on knowledge . . . to deliver a consistently high quality product in large 
volume with efficiency and economy. And remember, these factors 

show up to your advantage in the final cost to you. 


With the most modern facilities for molding the largest parts made . . 
together with engineers and technicians who have the faculty for under- 
standing your needs. . . plus the ability to get your job into production 
without delay .. . you'll find this a mighty good place to do business. 


Whatever the job . . . large parts or small . . . talk it over with a Chicago 
Molded engineer. Just write, wire or phone. There’s no obligation. 


PRODUCTS CORPORATION & 


CUSTOM MOLDERS OF ALL a 
1026 NORTH KOLMAR AVENUE Yc 


CHICAGO 51, ILLINOIS 




















This remarkable new plastic material 


is now widely used in atom bomb and 
armament production— also has many 
important applications in the manufac- 
ture of industrial and civilian goods. 











KEL-F offers advantages not found in many other plasti¢ 
materials, among them: 


Chemical Inertness—resistance to strong acids, oxidiz- 
ing materials, and organic solvents. 


M Electrical Resistance—superior insulating properties, a 
poor conductor of heat. 


Zero Moisture Absorption—resists moisture, unaffected 
by high humidity or tropical exposure. 


M Wide Temperature Range—has satisfactory properties 
from —320 F. to 390 F. 


> 


SINKO MOLDS ALL THERMOPLASTIC MATERIALS in- 
cluding Nylon, in sizes up to 60 oz. A highly skilled staff 
of specialists, using the latest in modern equipment, will 





manufacture your injection molded parts and products with 
the utmost in accuracy, speed, and economy. 


Our services include Design and Engineering; Mold Con- 
struction; Metal-Plastic Assemblies; 2 and 3 color Plastic 
Spraying and Painting; Hot Stamping; Vacuum Distillation 
Plating; Fabricating and Assembling. 


M Check with us now on your KEL-F and other Plastic 
Molding applications! 


SINKO MFG. & TOOL CO. 


3135 WEST GRAND AVE. . CHICAGO 22, ILLINOIS 





BRANCH OFFICES: 


PHILADELPHIA 7, PA. DETROIT 2, MICH. 
SIMMONS PLASTIC SALES CO. JAMES TIFFT—512 Stephenson Bldg. 
Suite 512—Jefferson Bldg., 1015 Chestnut St. 
MILWAUKEE 2, WIS. MARION, IND. 
RICHARD P VALLEE—719 E. Knapp St. SAUL GANZ—4th & Branson St. 
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that is Operated like 

With data obtained o 
time acceptance tests and thi 
lator, long-time strength of metals 
under high temperatures can ky 
determined. 

The capacity of creep and 1 pture 

equipment can be increased. Data a 


intermediate temperatures can hy 
obtained without cross plotting, and 
complete rupture characteristics of an 
alloy can be represented by a single 
curve, facilitating comparison with 
other materials. 

G-E engineers say the formula can 
be particularly helpful in the devel. 
opment of improved metals for tur. 
bosuperchargers, jet engines, steam 
turbines, steam piping, oil refining 
piping, guided missiles and atomi 
power plants. 


NBS Reports on Materials Research 


The National Bureau of Standards 
recently released severai research te- 
ports of interest to materials engi- 
neers. These reports covered: (1) 
ceramic coatings to prevent carbon 
absorption; (2) chromium and glass 
high temperature coatings for molyb- 
denum; (3) the effect of strain tem- 
perature history on the low tempera 
ture properties of ingot iron; and 
(4) the tensile properties of nickel. 


Ceramic Coatings 


Some of the stainless steels used 
in aircraft exhaust systems tend to 
absorb carbon under severe operating 
conditions. This causes precipitation 
of carbides at or near grain boun- 
daries, which may result in failures 
of exhaust parts. 

The National Bureau of Stand- 
ards has demonstrated in recent lab- 
oratory tests that certain NBS 
ceramic coatings successfully prevent 
this undesirable carbon absorption. 
Investigated were several NBS ce 
ramic coatings, including types 4 
417 and A-19H, applied to three 
18:8 stainless steels: AISI types 304, 
321 and 347. Coated and uncoated 
specimens of the alloys were sub- 
jected to strongly carburizing condt- 
tions at 1350, 1500 and 1650 F. 
The study was conducted by J. © 
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Pitts and D. G. Moore of the Nps 
Enameled Metals Laboratory. 

the sponsorship of the National Aq 
visory Committee for Aeronautics 

In the study, small sheets of th. 
various coated and uncoated alloy; 
were packed in an alloy box with , 
commercial carburizing compound 
The box was then placed in a fur. 
nace and slowly heated to one of 
the three selected temperatures 
After 4 hr at this temperature, the 
box was removed from the furnace 
and allowed to cool in air. 

Of those studied, NBS ceramic 
coating A-19H proved most effective 
in preventing carbon absorption 
under all test conditions. However. 
the extreme severity of the test car. 
burizing conditions would probabl 
never be encountered in the practical 
operation of aircraft exhaust systems 
and any of several coatings might 
well prove fully satisfactory in ser 
ice. Service testing of coated exhaus! 
parts is probably the only really 
valid method now available for 
establishing the relative merits of 
different ceramic coatings, according 
to the researchers. 





Coatings for Molybdenum 


The National Bureau of Standards 
recently conducted a study of pro- 
tective coatings for molybdenum 
composed of chromium and fri 
(glass). Results indicate that such 
coatings greatly extend the useful 
life of molybdenum at high tem 
peratures, giving better protection 
than either chromium or cerami 
coatings alone. Various chromium- 
frit coatings were bonded to molyb- 
denum specimens, then subjected to 
oxidation tests under tension in the 
range 1500 to 1800 F and to flame 
tests in the range 2000 to 3000 F. 
At temperatures of 1500 to 1800 f, A "ne 
the coated specimens lasted for 1000 good 
to 3000 hr. At 2800 F, with no ap- thing 
plied load, protection for as much 4: buye 
7 hr was attained, enough to be Th 
valuable for some applications. The to the 
investigation was fins ine by D. G. at D 
Moore and associates of the NBS desig 
Enameled Metals Laboratory, unde thing 
the sponsorship of the National Ad- setvi 
visory Committee for Aeronautics. ~ 
y 
Ingot Iron at Low Temperatures fee b 


Insight into the effect of the ie 
strain-temperature history and strain . 
aging of specimens of ingot iron on 
their niilie properties at low tem- 
peratures is provided by a study con- 
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Put new “HOOK’: 


in your product’s new LOOK 














RESTAURANT COFFEI 
BREWER HEAD 
Cory Corporation 





HOUSEHOLD ELECTRIC 
SPRAYER 
Handicraft Division 
Burgess Battery Co. 






WIRE INTERCOM 
TURNTABLI 


Crescent Industries, Inc 





SALT TABLET 
DISPENSER 
Morton Salt Co 


eee with DUREZ phenolics, custom-molded 


Anew look” in anything you sell is 
good for business. But you need some- 
thing more to get a second look from 
buyers these days. 

That’s why many manufacturers turn 
to the versatile phenolics—our specialty 
at Durez—when products go into re- 
design. With these plastics the some- 
thing more can be lower cost, longer 
service, lighter weight—often all these 
plus greater visual appeal. 

By redesigning this commercial cof- 
fee brewer head and using Durez, Cory 
saved more than 50% in weight and 
eliminated several machining opera- 
tons. Burgess ended the need for as- 


sembly with jigs, got self-insulation the 
former material lacked, and a sprayer 
nozzle of wider utility. Morton re- 
duced the number of parts in its salt 
dispenser from 29 to 9. The Crescent 
“Steno” recorder unit turntable ended 
reject trouble and cost 30% less, in- 
stalled. 

In Durez we have developed the 
well-known mechanical, electrical, and 
chemical properties of phenolics in 
many combinations of industrial im- 
portance. Your custom molder can 
help you to add more “hook”’ to your 
new products. Durez technical coun- 
sel is freely available, of course. 
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PHENOLIC 
RESINS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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” MALCOM 


insert 
will give you 


positive protection against 


wear, stripping and 
corrosion in all tapped 





threads. It permits ve 
cleaner, more functional & 
product design... 
it may save you C— 


More and more products 

are being improved by the 

many a sleepless JF xybiss inrrorss by 

thread Inserts. Case his- 

. tories are graphically pre- 

night. Why not sented in MELI-CALL, a 

periodical which is yours 

= ‘ 2 for the asking. Use the 

look into it handy coupon to get your 
copy regularly. 
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HELI-COIL CORPORATION 
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News Digest 





— 
( WwW. ( 
( ’ | 
ranging trom [0 - «4.3 ( 
specined Strain vaiues and w sul 
| > * | ‘ + 
sequen Ly extended tO 
Singie-Sstage tests at the san mper. 
irures Much valuable info: latior 
t} e mt + | rs > ~ 
On tme combined ere OI previous 


strain and temperature was obtained 
} 


On the 


aSIS Ol processing and 


previous heat treatment, the ingot 
iron samples studied could be classi 
hed as (1) annealed, (2) hot-rolled. 


(3) quenched and tempere 1, (4) 

normalized, or (5) cold-drawn. 
The relative proportions Or strain 

aging and strain hardening at the 


various temperatures for the five 
onditions of the ingot tron were 
aetermined on ine basis o! the 


known tendencies of these two 
types of work hardening to increase 
or decrease with temperature. Until 
now the general opinion has been 
that strain aging of ingot iron is in- 
significant at subzero temperatures. 
However, the data obtained by the 
Bureau shows that strain aging has 
a pronounced effect on the true 
stress-strain relationship of ingot 
iron specimens extended in tension 
if temperatures as low as 120 C. 

The results of tne study also shed 
new light on the so-called “rheo- 
tropic” brittleness of ingot iron. 
Some investigators have recently te- 
ported that a part of the brittleness 
in steels and other metals at low 
emperatures can be removed by cold 
work at temperatures above that ol 
the transition range from ductile to 
brittle behavior. Such brittleness has 
been termed rheotropic, and a large 
part of the deficiency in ductility 0! 
annealed steels and some _ othet 
metals at low tempexatures has been 
reported to be rheotropic. 

The data obtained show that the 
rheotropic brittleness of ingot iron 
depends upon the initial condition 0! 
the specimen. For example, it wa 
found that cold working of ho! 
rolled or normalized specimens by 
extension in tension at room tempet 
ature removed some of their brittle: 
ness at low temperatures, whereas 
similar cold working of annealed 
specimens increased their low tet 
perature brittleness. 


Nickel Properties 
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A study of the effect of tempera 
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for Brass and Copper Tubing 
that will LAST... 











HILE the plumbing parts and fixtures shown above can 

be found in millions of American homes, the use of 
H & H brass and copper tubing is by no means limited to 
the plumbing field alone. Manufacturers of motors, ma- 
chines, automotive, heating and refrigeration equipment 
also specify H & H tubing and fabricated parts for hundreds 
of applications where quality and long life count. So what- 
ever the requirements of your operation, for tubing that 
will last, call your H & H representative first. 


Hall ruse anv Manuracturine COMPANY Gaede 
252 North Forman Avenue, Detroit 17 with ©.D.'s of %” and smoller. 
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METALFLO LOCKSEAM COU SsTRip AN SEAMLESS TUBING TUBULAR PARTS 
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Vapor from paper STOPS RUST 


of diesel locomotive parts 























A leading locomotive firm used 
to dip diesel cylinder heads in an in- 
flammable cleansing liquid. Then 
moisture had to be removed. This 
called for cranes and fire precau- 
tions. Dried with an air hose, heads 
were dipped into a varnish-like 
solution. To keep the sticky coat- 
ing in place, waxed paper and 
heavy wooden boxes were “‘musts’’. 
Unpacking involved the same 
troubles in reverse. A couple of 
hours with a scrubbing brush came 
before the heads could be installed. 

Today, vapor from paper stops 
rust. It is Angier VPI* Wrap. It 
gives off an invisible protective 
vapor that is clean...SAFE. As 
the vapor permeates into deepest 
cavities, both air and moisture are 
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NO OIL OR GOO... 
VPI Wrap inserted in 
container gives off 

vapor that STOPS RUST! 


*® Vapor Rust Preventive 


























made harmless to shiny cylinder 
heads. No grease or oil is neces- 
sary. Now packaging costs are 
down to $1.31 from $4.70. And 
this doesn’t include an average 
freight savings of 24% on the 
thousands of different locomotive 
parts that now are VPI-protected. 
All parts are ready to use when re- 
ceived ...a godsend to men in the 
repair shops. No bulky equipment 
is required, so valuable floor space 
is saved, 

If you ship or store metal parts or 
products, Angier VPI Wrap is 
meant for you. It may be used as a 
box liner or an envelope as well asa 
container insert. For ““VPI Facts’, 
send coupon to... 


An gler 


The Most Experiencep Name 
in Vapor Rust Preventives 


is a tae’ * i a 


Distributors in Principal Cities 


Angier Corp., Framingham 14, Mass. 


PIRMRG cc cccncccngccccccccseacosceses ‘ 
TMB ccvecoccccesesaccvcesecesece rT 
(Clip this to your letterhead) 
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Please send ““VPI Facts” as applied to: 
0 Machinery-Industrial, Metal Work- [7] Electrical Machinery. 
ing. Farm, Office, Construction. Appliances, Products. 
a Transportion Equipment — Auto, ‘= Fabricated Products — 
Aircraft, Naval, Railroad, etc. Cutlery. Hardware. etc. 
[_] Steel in process of fabrication. ‘= Ordnance Equipment. 


(_] Instruments and clocks. (_] Other. 
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ture on the tensile Properties 
high-purity nickel has also been cop 
pleted by the National Bureay a 
Standards. Tensile tests were made at 
temperatures ranging from—329 to 
1500 F on annealed specimens gf 
nickel of 99.85% purity. The stud 
was conducted by William D, Jey 
kins and Thomas G. Digges of th 
NBS Thermal Metallurgy Laboratory 

The NBS study shows that, jy 
general, the metal’s yield and tensik 
strength, and also the ductility g 
maximum load, tend to decrease with 
increase in temperature. The clong:. 
tion at complete fracture attains ; 
minimum at about 500 F. However 
irregularities appear in the usul 
trends of some of the tensile prop. 
erties in the temperature ranges of 
about 80 to 300 F and 500 to 70 
F. Strain aging apparently occurs in 
the range 80 to 300 F, and Cutie 
point behavior in the range 500 t 
700 F, while recovery and recrystal 
lization predominate at temperatures 
of 1200 to 1500 F. 













tional 
tionall 
NA 
Casting Institute Reports Technicd Me warn. 
Progress, Elects Officers ] 
Meeting at Hot Springs, Va., 
their 12th annual convention, mem ugh hort 
bers of the Alloy Casting Institute, BiB ctric an 
technical association of high allo als 
foundries, were given a complete tine , 
picture of the accelerated progres iy » Bre 
being made in the vital field of high ii wsagas 
alloy castings materials and tech (Ps Tubes 
niques. | 
Reporting to the assembled tec Tg! 
nical and operating executives of th MAQ{1O 
nation’s high alloy foundries, R. 1 
English, chief metallurgist, National 
Alloy Steel Div. of Blaw-Knox Co. 
Pittsburgh, Pa., and outgoing chait- 
man of the Institute’s Technical Re 
search Committee, gave a detailed 
picture of intensive technical research 
being sponsored by the Institute “ aay 
Ohio State University and at the \ 
Battelle Memorial Institute, Colu’ Sime 


bus, Ohio. Research at Ohio State ie 
has been carried out on the evalu HS 
tion of titanium as a substitute 10 LY 

(Continued on page 212) .} 
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en who design, engineer and buy America’s products 


ely on..and use.. National Laminated Plastics because.. 





““National’s quality control pro- 
gram starts with engineering re- 
search on the raw materials used 
and the development of material 
specifications. The next step is 
the preparation of process speci- 
fications for the various manu- 
facturing operations. The final 
step is the testing of all products 
against specifications. We develop 
such specifications for all of our 
new products. For standard 
grades, we actively co-operate 
with A.S.T.M., N.E.M.A., and 
Government agencies in estab- 
lishing standard values for essen- 
tial properties. Rigid adherence 
to this program of quality control 
makes National products depend- 
able—uniform.”’ 


Gerald H. Mains 


Director of Research, Phenolite Div. 
National Vulcanized Fibre Co. 
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ugh horn-like material with high 
ectric and mechanical strength. 
ellent machinability and forming 
lities, great resistance to wear and 
asion, long life, lightweight. Sheets, 
is, Tubes, Special Shapes. 


Wilmington 
Offices in 
































Since 1873 


tionally known—nationally accepted 
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Phenolite possesses an unusual com- 
bination of properties—a good elec- 
trical insulator, great mechanical 
strength, high resistance to moisture; 
ready machinability, lightweight. 
Sheets, Rods, Tubes, Special Shapes. 


ational Vulcanized Fibre Company 


Delaware 


Principal Cities 





George Holton, in charge of electrical 
testing laboratory, measuring dissipa- 
tion or power factor at 1000 cycles of 
silicone Fiberglas sheet, Grade G-7-834, 
in a study of electrical characteristics of 
this new grade. The silicone Fiberglas 
material has heat resistance up to 
250°C. and the lowest dissipation factor 
of any thermosetting laminate yet 
available. 











C. A. Mellinger, electrical engineer, 
testing dielectric breakdown of phe- 
nolic laminated sheet to meet require- 


ments of N.E.M.A. standards for 
high dielectric strength. Test is made 
after sheet has been soaked in hot 
water (50°C) for 48 hours. This 
transformer makes possible tests up 


to 100 kilovolts. 





Francis Corcoran tests the flexural 
strength of a piece of 4th inch thick 
Phenolite, Grade X X X-401, against the 
requirements of MIL-P Specification 
3115B, type PBE. He uses a testing 
machine which employs hydraulic pres- 
sure to determine the number of pounds 
per square inch required to break the 
specimen supported as a beam. 
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PRC tapes feature natural anti-deteri- 
oration and rattle cushioning values. 
Special impregnations also provide 
unmatched protective sealing charac- 


teristics. FOR EXAMPLE: 


CHROME LOCK 

This product inhibits 

electrolysis and corro- 

sion. Is also anti-wick- 

ing. Seals under pres- 

sure. Adhesive back is 
pressure sensitive. TYPICAL SEAL- 
ING APPLICATIONS: Instruments; 
glazing channel window sash; skin 
laps on bus bodies; weatherseal for 
trailercoaches. 


KLING FELT 
Features a new, sol- 
vent-activated adhesive 
(one side only) that 
sticks to all surfaces. 
Can be applied to cold 
metal. WON’T PULL 
LOOSE! 

TYPICAL APPLICATIONS: 
Weather Strip for windows, doors, 
etc.; dust and moisture seal for elec- 
tric control panels; rattle cushioner. 


PRE-SEGMENTED 

PRC tapes can be 

supplied in segment- 

ed rolls according to 

_, order. Each segment 

_ is pre-cut to a sufh- 

. cient depth to permit 

| easy detaching. Ideal 

_ for volume applica- 

_tion of equal-size 

Write for free test sample 

and new 
engineering 








pac ) 
PRODUCTS RESEARCH CO. 


3126 LOS FELIZ BLVD., LOS ANGELES 39, CALIF. 
Representatives in All Principal Cities 
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Flash Welding Titanium Alloys 





by I. A. OEHLER, Director of Metallurgy and Research, 


American Welding & Manufacturing Co. 


Satisfactory welds in titanium alloys can be produced 
readily by modifications of the flash welding pro- 
cedures used for aluminum. 


@ FLASH BUTT WELDING of titanium 
alloys is one of the lesser problems 
in the fabrication of these alloys. 
Satisfactory welds that closely ap- 
proach parent metal properties are 
being regularly produced on conven- 
tional hydraulic machines. 

Our initial work was done early in 
1949 on samples of commercially 
pure 1/,-in. dia rod supplied to us by 
the Remington Arms Div. of du 
Pont. Excerpts from our report at 
that time follow: 

(1) No protective atmosphere was 
used; (2) Specimens tested to de- 
struction had ductile fractures adja- 
cent to the weld in the parent mate- 
rial; (3) The weld zone in the as- 
welded condition was acicular in 


structure; (4) Annealing at 1650 F 
refined this structure: (5) All welds 
appeared sound, with no inclusions 
or voids apparent in the microstruc 
ture. 

Flashing travel of 14 in., upsél 
travel of 7/16 in., and final die open- 
ing of 14 in. was used. The total 
welding cycle consumed 5 sec at 4 
voltage setting of 2.9 v. Speed of 
upset was of particular importance, 
and fast speeds, comparable to those 
used for aluminum, were employed 

Following these initial tests, small 
production runs of RC70 bars were 
fabricated into rings and the joint 
flash welded. The weld burr was 
chipped off while hot. Cross sections 


(Continued on page 208) 
MATERIALS & METHODS 














he Situation is Gripping .... 





SHARON’ QUALITY ALLOYS SPECIFIED 
FOR VARIETY OF MULTI-PURPOSE CLAMPS 


The demand we have today for ort i -Tanlol Ame Adela diate MO ALiammod (-telellale 
alte Lal) o-1-te Master Maslele(-Miial-Meelica seh il oi folasl oMmaslolalehiclaitlc-1ammelalelcelaMmalel 
clamp an important item. It must developed and produced a clamp 


withstand’ taaiidous heat and steel that meets or surpasses every 


maximum requirement. If your par- 


WaleldehilolaMm ahialelehmmaell lela: Mie) am (elmo)! : : 
ticular situation calls for stainless, 


efficiency. It must be light in weight coated or special alloy strip steel 
— yet tough and strong; it must be NZolU MI alol¥] (ol dale) nam ial lalelcelaa-) o1e-o 


aatele(-Mi cool l(o)wam iol any oll MT celal Melle sentative nearest you. 


So sanentiett in STAINLESS, ALLOY, COLD ROLLED and COATED ee Steels. 


"Ss ii A R O N ST E E cL c 0 ih P 0 RATI 7) N | 






Shaw, Penntyloasia 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, PV 4e) Reade 
O., DETROIT, “MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., Pe 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 

CALIF., MONTREAL, QUE., TORONTO, ONT. 


For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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continued from page 205 









..+ Are These Tolerance 
Problems Causing You 
Unnecessary Machining Costs ? 


Instruments automatically control and contin- 
vously check Unitcast's battery of annealing 
ovens during important heat treating process. 











































Titanium forging flash butt welded to o» 
open ring. Arrows indicate the ends of 
| the forging and the location of the weld; 


up to 2 sq. in. have been welded, and 
it is believed that several times this 
area can be welded. 

The introduction of the high 
strength alloys such as RC-130B and 
TI-150A_ preserited a problem not 
normally encountered in working 
with other ferrous and nonferrous 
materials. This was the apparent 
sensitivity of these materials to crack 
ing in areas of surface or structural 
discontinuities. It was found that on 
bars which had surface defects re 
moved by grinding just prior to ship 
ment from the mill, cracking o 
curred when the bars were clamps 
in the welding machine. One lo! 
which had been checked for hardnes: 
Unitcast doesn’t sit back and rest on customer praise or at the mill, fractured through th 
Brinell impressions. If fracture di 
not occur at these points immediate! 
upon clamping, it was noted that 
continues to be an important part of each and every unit. cracks appeared sometime after t! 
Unitcast offers no “stock answers” for your problem. With weld was completed. The addition 
stresses set up by the thermal grad 
ent during the welding cycle appar 
ently are sufficient to cause failure 





previous accomplishment. Mass production of Unitcastings 


continues to grow by leaps and bounds as promised accuracy 


30 years practical “know-how” experience backed by a 


complete foundry engineering staff, each job is given in- 


| : 
dividual attention. It only costs a three cent stamp to have | When bars were annealed at the va ° 
Unitcast go to work on your own “tolerance headache” so after surface preparation, no trouble C 
os > was encountered. In our own proc n 
why put off writing any longer: essing, it was found that a rough il 
| chip or grind mark could give rise 0 Ir 
| cracks, but cracking could be avoided A 
| by getting the rings into a furnace + r 
| 1300 F immediately after welding. fe 
A typical weld cycle for 2 by t] 
| 5/16-in. bars of RC-130B flash c 
| welded into a ring consumes 8 sé il 
Give us a chance to offer a ‘‘cast | with the voltage (open circuit) al i; 
teel’’ f rt : ‘ : 5 a 
problem. Our suggestions Leet | 6.2. Flashing travel was 4; in., Up ; 
yaw Coanee Ws Se Cotes set travel 3 in., and final die open 
stage will pay continuous divi | ing Y in. That cycle produced , 
Writ Hl today. Unitcast . 
Corporation, Stee! Cesting Divi- welds of 152,000 psi tensile strength : 
sion, Toledo 9, Ohio. In Canada: 146,500 psi yield strength, and 15% 
Canadian-Unitcast Steel, Ltd., : ‘ s 4.o-tion 
Sherbrooke, Quebec. | elongation in 2 in. with a reductio 





in area of 46%. 
Occasionally welds of good 


UNITCASTINGS ARE FOUNDRY ENGINEERED (Comtinued on page 210) 
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e Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich. 


CBS Television Tuesdays. 
Tune in ‘‘Suspense!"’ . . . CBS Radio Mondays. 


PLASTICS * WIRE & CABLE 
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How to tell Quality 
in TEFLON 













Uniform 


STRENGTH 


Uniform 


DENSITY 


Uniform 


~ “MEMORY” 


Uniform 


DIMENSIONS 


Uniform 


MACHINABILITY 















You'll have all these properties 


with FLUOROFLEX-T 


& “Teflon” powder is converted into Fluoroflex-T rod, sheet and tube 
under rigid control, on specially designed equipment, to develop optimum 
inertness and stability in this material. Fluoroflex-T assures the ideal, low 
loss insulation for uhf and microwave applications .. . components which 
are impervious to virtually every known chemical . . . and serviceability 
through temperatures from —90° F to +500° F. 

Produced in uniform diameters, Fluoroflex-T rods feed properly in 
automatic screw machines without the costly time and material waste of 
centerless grinding. Tubes are concentric — permitting easier boring and 
reaming. Parts are free from internal strain, cracks, or porosity. 

For maximum quality in Teflon, be sure to specify Fluoroflex-T. 


*DuPont trade mark for its tetrafluoroethylene resin. 
® Resistoflex trade mark for products from fluorocarbon resins. 


means the best in Fluorocarbons 


RESISTOFLEX 


CORPORATION 


“‘Fluoroflex’’ 
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t os 
H RESISTOFLEX CORPORATION, Belleville 9, N. J. me 8 
. SEND NEW BULLETIN containing technical data and information on 8 
: Fivoroflex-T. : 
2 NAME TITLE i 
3 a 
. COMPANY .0......-.-ccccceseeee. . 
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Flash Welding . . 





ee, 
continued from page 29: 


Macrograph of the weld section of a 1/, jn 
titanium bar showing the weld ares gnJ 


upset, or flash, at the sides. 


strength exhibited very low ductilit 
elongations of 1 to 7%. Investig 
tions in our customer's laboratory. 4; 
well as in our own, showed this to| 
associated with a banded structw 
condition in the bars. Addition 
welds made in the same banded hy 
always showed low values. A simila 
condition is encountered on heavy 
banded dirty steels that are flas! 
welded. The upset portion of 
welding cycle turns the fibers at the 
weld outward so they lie transvers 
to the bar axis and the inclusions 
present in the material act as notches 
which produce brittle failures. In the 
titanium alloys, a banded structure 
without any apparent inclusions 
such, is sufficient to produce fail 
This condition is now well known | 
the alloy manufacturers and s 
should not be encountered in the 
future on flash welding application 

Titanium alloys have been fla 
welded to aluminum alloys and to 
carbon steels. This work was carried 
on only as a curiosity, with no pres 
ent practic al applications in mind. On 
such joints, failure occurs outside th 
weld when tested in tension or bend: 
ing. 

In summary, flash welding of tite 
nium alloys can be readily accom- 
plished provided 

(1) Material is of good quality 
and uniform structure. (2) Tecl 
niques similar to those used for alu: 
minum are employed. (3) Welded 
parts are annealed or otherwise fur- 
nace treated immediately after weld 


ing. 


Adapted from a paper presented 
the Titanium Fabrication Conference, 
Minerals and Metals Advisory Board, 


National Academy of Sciences, No 
tional Research Council, Clevelan¢. 


Ohio, June 19, 1952. 
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ACCURATE FINISH - 
HEAT RESISTANCE’ - 





LOW LIGHT BILLS... 


mark phenomenal accep- 
tance of “EVEREADY” 
No. 1050 Industrial 
Flashlight Batteries by a 
broad cross-section of 
industry. Delivering 





twice the usable light of 
any battery we've ever 
made before, it will not 
swell, stick or jam in 
the flashlight . . . has no 
metal can to leak or 
corrode. 
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LOW FRICTION + DIMENSIONAL STABILITY + MECHANICAL STRENGTH - 
SELF LUBRICATING + WEAR RESISTANCE + CORROSION RESISTANCE 


@ “National” Carbon Rotor Vanes for pumps and compressors are precisely machined 
and finished from a special carbon-base material which provides a combination of 
properties unmatched by any other kind of material for this service. 

Precision machined to your blue-print specifications, “National” Rotor Vanes are 
your answer to tough operating problems such as corrosive liquids and gases, high 
temperatures, case-galling, warpage and other sources of frequent and costly maintenance. 

Engineering assistance in the design and the application of “National” Rotor Vanes 
is available through our district offices listed below. 


The terms “National” and “Eveready” are registered 
trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


DISTRICT SALES OFFICES: ATLANTA, CHICAGO, DALLAS, KANSAS CITY, NEW YORK 
PITTSBURGH, SAN FRANCISCO 
IN CANADA: NATIONAL CARBON LIMITED - MONTREAL, TORONTO, WINNIPEG 


211 






















When ve % 
you think of 


STAINLESS STEEL 
FASTENINGS 


think first 
of 


ANTI-CORROSIVE 


Anti-Corrosive has millions of stainless fastenings in stock 





(probably the largest selection of varieties and sizes in the 
world) for immediate delivery. Anti-Corrosive has the ex- 
ceptional production capacity that can fill your requirements 
beyond stock items faster, better! 













FREE—A-N Stainless Fastening Selector 


This handy slide-chart instantly identifies 
A-N Nos. pertaining to stainless steel nuts, 
screws, bolts, rivets, cotter pins, washers; 
gives sizes and other data. Write for 


“Chart 52L" TODAY! 











Ge WLGs oF 


agt \ ; () STELES oF 
fArti-Corrosive STAALESS STECL 
Metal Products Co., Inc. 


Manufacturers of STAINLESS STEEL FASTENINGS 
in 


CASTLETON-ON-HUDSON, NEW YORK 
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<-tteaen, 


continued from Page 204 


columbium in the cast stainless ster 
alloys. A final report on thts work 
will be presented to the technical 
committee of the Institute in Sep 
tember. 
The research at Battelle. according 
to Mr. English, was concentrated op 
high temperature work, with the ma. 
jority of the effort being devoted ¢ 
a study of the 20 chromium, 9°; 
nickel composition type for elevated 
temperature service (recently ap. 
nounced by the Institute). Maximum 
and minimum amounts of chromium 
were investigated, as they affec 
thermal fatigue properties and 
strength at elevated temperatures 
Other high temperature programs 
scheduled for the following year in 
clude a study of the correlation oj 
thermal fatigue and stress rupture 
properties of the 35 nickel, 159% 
alloy composition range. Mr. Eng- 
lish also announced the completion 
of a study of the effect of composi- 
tion on resistance of high alloys tu 
corrosion by neutral heat treating 
salts. The results of this program 
will be presented before the annual 
Metal Congress in October, 1952 
Results of research at still a: 
other technical institution, the Massa 
chusetts Institute of Technolog; 
were reported on behalf of the Shop 
Practice Committee by W. T. Bryan 
of the Duriron Co., Dayton, Oh 
This research had been devoted t 
the improvement of surfaces on high 
alloy castings. Recommended pro- 
cedures for foundry control were 
outlined by Mr. Bryan. 
In the election of Institute officers 
to serve for the coming year, Harvey 
T. Harrison, executive vice president, 
The Duraloy Co., Scottdale, Pa., was 
reelected as president. G. A. Baker, 
vice president, the Duriron Co., Day 
ton, Ohio, was elected as the new 
vice president of the Alloy Casting 
Institute. Two new directors wert 
elected for the terms ending 1954: 
these were: C. M. Carmichael, vice: 
president, Stainless Steel & Alloys 
Div., Shawinigan Chemicals Limited. 
Montreal, Quebec, Canada, and M. 
N. Ornitz, vice president, National 
Alloy Steel Div., Blaw-Knox Co. 
Pittsburgh. E. A. Schoefer, executive 
secretary of the Institute, was 
elected. 
New officers of the important 
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an answer 


to the shortage 
of 


18-8 


REZISTAL 








strong - corrosion-resistant 
- readily available 


Gutters and downspouts are only one of many applications 
where Crucible Rezistal 430 Stainless Steel offers an ade- 


quate substitute for the 18-8 types of Stainless. 


Rezistal 430’s chromium content assures its resistance to 
an impressive list of industrial and natural corrosive media. 
In many of these, its performance approaches that of 18-8. 
Rezistal 430 also does well under many conditions involving 
high temperature oxidation and scaling. And what is most 


important, you can fabricate it by all the standard methods. 


We will be glad to send you more information on the cor- 
rosion-resisting and mechanical properties of Rezistal 430, 
or to advise you on its suitability for your particular appli- 
cation. Write us today. 


CRUCIBLE) first name in speciai purpose steels 
52 yuan of Fore |veetmaking  RETICTAL 430 STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 














STAINLESS* REX HIGH SPEED*TOOL*ALLOY* MACHINERY* SPECIAL PURPOSE STEELS 
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below 800° F. 


Accurate 





in a few seconds ... 


XAC|EMP 


Low Temperature - General Purpose 


HAND PYROMETER 





Type LT-840 


Low temperature 
Xactemp Pyrometer 
with rigid extension 
arm and surface 
tip thermocouple. 










1001 USES 


This is the answer to 
quick, accurate tem- 
perature readings below 
800° F. in many industrial 
processes and operations. 
And it's so convenient to 
handle. 
The Xactemp hand-type 
pyrometer, Model LT-840, is 
used with needle thermocouples, rib- 
bon thermocouple, surface tip ther- 
mocouple, and other specially de- 
signed thermocouples and extension 
arms. These are easily interchange- 
able and, without adjustments or 
recalibration of the instrument, quick- 
ly ready it for measuring the surface 
temperature of stationary and re- 
volving rolls and cylinders, flat and 
irregular surfaces of molds, dies, etc. 
in rubber and paper making, plastic 
materials, rubber, wax, oils, greases, 
and other semifluid materials. 
Handy, compact design makes this 
Xactemp pyrometer ideal for field 
service, laboratory, and production- 
line use. 


Price Xactemp Pyrometer less thermocouples 
TETTTTTT TTT TT TTT Tritt $51.50 


Write for detailed, descriptive litera- 
ture on Gordon Xactemp Pyrometers. 


rae se ee Ce TT 
‘ s 





>< SERVICE: >: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 


Thermocouple Supplies - 
Pyrometers & Controls « 
Dept. 24 
Dept. 24 


Industrial Furnaces & Ovens 
Metallurgical Testing Machines 


* 3000 South Wallace St., Chicago 16, Ill. 
* 2035 Hamilton Ave., Cleveland 14, Ohio 
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Technical Research and Shop Pra 
CICe Committees were also 

nounced: chairman of the Technica 
Research Committee is now N. A 


Matthews, of the metallurgical lab 
oratories of the American Brake Shoe 
Co., Rahway, N. J.; and the 
chairman of the Shop Practice Com 
mittee is R. O'Conner, Cooper Alloy 
Foundry, Hillside, N. J. 


new 


Research Reports Available 
to Public 


The Office of Technical Services, 
U. S. Dept. of Commerce, has re- 
cently announced a number of re- 
search reports now available to the 
public. The reports and where they 
can be obtained follow: 

“Development of Protective Coat- 
ings for the Aluminum Combat 
Canister MI,” U. S. Chemical Corps. 
30 pp. Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm 
$2.00, Photostat, $3.75. Describes 
representative types of organic coat- 
ings used for the protection of met- 
als against the corrosive action of 
chemical agents. Report PB 106607. 

“Bright Zinc Coatings,” British 
Intelligence Objectives Sub-Commit- 
tee, 5 pp. Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm 
$1.25, Photostat $1.25. PB 106767. 

“Study of Investments for Preci- 
sion Casting Process,’ U. S. Air Ma- 
terial Command, 12 pp. Available 
from Library of Congress, Photo- 
duplication Section, Washington 25, 
D. C. Microfilm $1.75, Photostat 
$2.50. An investigation was conduct- 
ed to study the feasibility of using 
less critical materials for the invest- 
ments now used in the precision 
casting process. Investments were 
formulated from less critical materi- 
als. Several of these compositions 
proved to be satisfactory as substi- 
tutes for the investment now used in 
the precision casting process. 

“Increased Production, Reduced 
Costs Through a Better Understand- 
ing of the Machining Process and 


= Makers 


and Spring Users alike 
have a Uniform Method 
for Testing Springs! 


OL 


? 3 4 
alan @).4 


THE TORRINGTON SPRING TESTER 





Uses: for accurate inspection, in- 
use testing, designing springs for 
specific uses, and as a basis for 
Statistical quality control. 


Simple: can be used at operating 
levels by relatively inexperienced 
personnel. Portable! 


Accurate: 2 models — the 3 pound 
model measures loads to the 
nearest 1/100 ounce, and the 16 
pound model to the nearest 1/5 
ounce; lengths and deflections to 
1/1000 inch. 


Fast: requires minimum time to 
adjust for accurate readings, or to 
reset for other springs. 
Practical: measures under condi- 
tions approximating actual use, 
through interchangeable fittings. 
High sensitivity: over a wide 
range, on both tension and com- 
pression types of springs. 


For complete information please write: 


.TOARINGTON 


MANUFACTURING COMPANY 
TORRINGTON. connecticut 





WORLD’S LARGEST BUILDERS 
OF SPRINGMAKING MACHINERY 
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IT WILL PAY 
YOU TO 
LEARN WHY 





rican Industry—both large and small com- 
has overwhelmingly demonstrated its pref- 
e for ALMCO Supersheen Barrel Finishing 


pment and Materials. 


list of companies below represent but a few 
e thousands of companies now using ALMCO 
sheen equipment for “A BETTER FINISH 
ER” at lowest possible cost! 


neral Motors Corp. 
auqua Hardware Corp. 
let Corp, 

) Products Div. 

tal Motors Corp, 

phone Corp. 

tan Kodak Co, 

st Pioneer Foundry Div. 
nix Aviation Corp, 

s Machine Div. 


iix Aviation Corp. 
hild Aircraft 7” 


raham Co, 





. Arms Co. 
wpersheen 


MATERIALS AND COMPOUNDS 
ALBERT LEA, MINNESOTA 


International Business 
Machines Corp. 
International Silver Co. 
Leeds and Northrup Co. 
Link-Belt Co. 
Manning, Maxwell and 
Moore, Inc. 
Marlin-Rockwell Corp. 
Maytag Co. 
Minneapolis-Honeywell 
sant hie k Co, ms 
aval Air Material Center=- 
Philadelphia acts—Figures—Photos on agRasive MEDIA 
New Departure Div. 


General Motors Corp. OMPOUNDS 
stoke Wed Ade Bake Oo. Advanced Barrel Finishing 
Ordnance Dept. 

Frankfort Arsenal 
Packard Motor Car Co. 
Parker Pen Co. 
Pratt and Whitney 
Remington Rand, Inc. 
a  Sonanmen & Inc. 

. Starrett "Co, 

W. A. Sheaffer Pen Co. — 2 to 12 men—savings up 
Tentih Mi achine Works - 

extile Machine Wor 
Westinghouse Electric Corp. Write today fer your FREE copies, cumin is 
Whitney Chain and Mfg. Co. 2g 


Winchester Repeating ; ALMCO SUPERSHEEN ©? ¥? Albert Lea, Minnesota 
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COUPON NOW 
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Send me the above 3 catalogs at once. 
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| 

I 

| 

l 

| 

CITY STATE | 
| 


1 en anenananencbananenananasenénenananeheneeenasepananencsanene> 








On any steel blackening problem News Digest 


DEPEND onDU-LITE 
for a Superior Finish 


Here’s an 





Courtesy The Poly Choke Co. 


Du-Lite gave this part with its compli- 
cated knurls, slots, threads, etc. a fine 
rust-resistant durable black finish. It is 
typical of many other parts, small and 
large, which have been black oxidized 
by Du-Lite for many years. Moreover, 
Du-Lite meets most individual and 
government specifications including 
57-0-2C for Type Ill Black Oxide finish. 


Typical Du-Lite installation * 





Du-Lite installations are simple, compact, 
easy to operate. Du-Lite equipment can 
be tailored to fit production require- 
ments on all types of jobs with a maxi- 
mum of speed and economy. Dv-Lite 
also makes a complete line of cleaners, 
strippers, wetting agents, passivating 
agents, rust preventatives, burnishing 
compounds etc. for any metal finishing 
application. 


See your nearest Du-Lite Field Engineer 
or write for more information. 


EE a 
{ DU-LITE CHEMICAL CORP. =! 
g MIDDLETOWN, CONN. : 
: Rush information on your metal ; 
: finishing products. : 
RE See eS a 
7 
i Company “5 
© Address et at ' 
a ' 
: RS RE Zone........ State 4 





Du-Lite 


METAL FINISHING 


PECIALIST*‘ 
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Control of Materials, Tools, Ma 
chines, Volume 2.” Curtiss-Wright 
Corp. 98 pp Free Of charge, Curtiss 
W right Corp., Woodridge, N. J 


This book concentrates on the effect 
of the microstructures of plain-car- 
bon, alloy and steels on 
tool life. Cutting characteristics are 
shown to be similar for like micro 
structure of several steels. Correla- 
tion between cutting temperature and 
tool life is shown. Machining prop- 


stainless 


erties in terms of cutting are also 
given. One of a series of reports 


prepared as part of machinability 
research program sponsored by U. S. 
Air Force. PB 106657. 

“Symposia on Materials and De- 
sign for Light-Weight Construction: 
The Magnesium Symposium.’’ Spon- 
sored by Engineer Research & De- 
velopment Laboratories and _ the 
Magnesium Association, 62 pp. 
Available from Office of Technical 
Services, U. S. Dept. of Commerce, 
Washington 25, D. C. Mimeograph: 
$2.00. Development and present sta- 
tus of the magnesium industry; phys- 
ical and mechanical properties and 
specifications for magnesium alloys; 
structural design and design for ex- 
trusions; design for magnesium cast- 
ings and forgings; corrosion resist- 
ance and protective systems or coat- 
ings for magnesium alloys, shop 
practice, forming, machining, and 
joining. Report PB 106332. 

“Effect of High Temperature 
Steam on a Nickel-Chromium-Iron 
Alloy,” Missouri Engineering Expert- 
ment Station, Columbia, Mo., 50 pp. 
Available from Engineering Experi- 
ment Station, University of Missouri, 
Columbia, Mo. Describes the effect 
of high temperature steam attack 
(2200. F) on a nickel-chromium-iron 
alloy known as Chromel-C. At the 
surface, high temperature steam at- 
tack results in the formation of a 
thin, hard film of chromium oxide 
which has special properties in the 
field of steam generation. Within 
the interior, high temperature steam 
attack leads to chemical reactions 
with miétallic oxides, carbides, etc. 
These reactions can weaken and open 
grain boundaries, cause local melting 
and recrystallization, induce high 
thermal stress, generate gas at high 
pressure, and even extrude plastic in- 
terior metal through the surface 
crust. Report PB 106759. 

“Large Forgings in Germany.” 
Lecture Delivered at Light Metals 








Moly -sulfide 





LITTLE DOES A toy 





shows up best 
where the frictiong| 4 
conditions are 


difficult 





The case-histories of 154 difficult f 
friction problems in the shop and ; 
in the field, all successfully solved, | 
are described in a new 40 page : 
booklet. 

It is where conditions are extreme 
that Moly-sulfide excels over other 
lubricants. If you encounter ex 
treme conditions of pressure, tem 
perature or velocity, send for this 
free booklet. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36N Y 
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only PEM self- | 
clinching fasteners 


provide all these | 
advantages... | 


More than 600 leading manu- 
facturers have standardized on 
PEM self-clinching fasteners 
for good reasons— 


1. Provide load carrying threads 
in steel, aluminum, copper or 
brass sheet, ‘Too Thin to 
Thread.” 


2. Reverse side of sheet remains 
flush. 


3. Positive lock prevents turning 
of fastener. 


4. Fast, simplified clinching—one 
or several at a time—with 
standard tools. Just squeeze 
and they're locked in. 


Write for literature and sam- 
ples for trial. Use PEM self- 
clinching fasteners for fast 
assembly and lower costs. 
Penn Engineering & Manufac- 
turing Corp., Doylestown, Pa. 
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Forging Symposium, Wyman-Gordon 
Co., Worcester, Mass., by Hubert 
Altwicker. U. S. Air Material Com 
mand, 21 pp. Available from Library 
of Congress, Photoduplication Sec 
tion, Washington 25, D. C., Micro 
film $2.00, Photostat $3.75. Discuss- 
es physical properties and fabrication 
of steel forgings, aluminum-copper 
forgings, aluminum- magnesium-zin¢ 
forgings and magnesium alloy forg- 
ings. Report PB 106984. 
“Investment Precision Casting.” 
U. S. Office of Technical Services. 
15 pp. Available from Office of 
Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C., 
Mimeograph: 25¢. Treats: Lost-wax 
process; cobalt alloys-casting; preci- 
sion casting. Report PB 111001. 
“Light Metal Castings, Miscellane- 
ous Papers: Germany.’’ Reichsluft- 
fahrtministerium 52 frames (text in 
German). Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm 
$9.00, Enlargement Print $70.00. 
Treats light metals casting. English 
abstract included. Report PB 106835. 
‘“Titanium-Columbium, Titanium- 
Molybdenum and Titanium-Silicon 
Phase Diagrams,’ Armour Research 
Foundation, Chicago, Ill., 128 pp. 
Available from Library of Congress, 
Photoduplication Section, Washing- 
ton 25, D. C. Microfilm $5.00, Pho- 


| tostat $16.50. The titanitum-columbi- 


um, titanium-molybdenum and titani- 
um-silicon systems were determined 
using alloys cast in consumable and 
nonconsumable electrode inert atmos- 
phere arc melting furnaces. Working 
and annealing treatments were car- 
ried out under conditions that mini- 
mized contamination of the high 
purity alloys. Micrographic analysis 
after isothermal annealing followed 
by quenching was the chief method 
used for phase identification. Report 
PB 106954. 

“Magnesium Coating and Corro- 
sion (Including Cathodic Protec- 
tion). A Literature Survey.” U. S. 
Office of the Quartermaster General, 
39 pp. Available from Office of 
Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 
Mimeograph: $1.00. This literature 
survey has been prepared to furnish 
Quartermaster technicians with exist- 
ing methods for evaluating the per- 
formance of magnesium coatings on 
base metals and to present informa- 
tion dealing with corrosive influences 
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for 
all your 


TEFLON’ 
and KEL-F' 


requirements 





SHEETS 
RODS and TUBING 
BARS 
CYLINDERS 
TAPE 
MACHINED PARTS 
MOLDED PARTS 





Pr 


PROFIT from our broad experi- 


ence and greater “know-how,” ( 
and our completely modern 
specialized facilities for rapid, 


low-cost production. 


Ask for catalog No. 300 or write 
outlining your requirements, 


FLUOROCARBON PRODUCTS Div. 


UNITED | 
STATES 
GASKET 
COMPANY 
CAMDEN 1, N.J. 


*duPont’s trademark for 
its tetraflu thylene resin 
», Trademark, M.W. Kellogg 
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In the They are versatile phenol, melamine and silicone lami- 
electrical nates whose unsurpassed electrical characteristics and 
industry easy machineability make them real time-savers on the ; 





production line. 


Availability of these materials in many forms, such as 


omnes 2 


Taylor Laminated Plastics are used in 
components of thousands of electrical sheets, tubes, rods, strips and coils, makes them easily 





products—from switchgear to sanders, adaptable to numerous production operations. 
from generators to table appliances. 


What can these versatile materials do in 
your product? parts fabricated to specifications, Taylor’s Fabricating 


And when production processes call for laminated 


This comprehensive 24-page book- Service turns Out precision-made parts having all the 
let literally brings the entire physical, mechanical, electrical and chemical charac- 
Taylor Organization to your fin- 
gertips . .. tells in words and 
pictures how the many Taylor So if you’re a production manager looking for ways to 
Laminated Plastics are made... make products or parts better, more efficiently and at 
shows you how you can use these 
eel basic materials to make your 
product better, at lower cost. Write 
today for a copy of Booklet MMO. ized Fibre and Taylor Insulation. 


teristics required. 


lower cost, investigate Taylor Laminated Plastics today! 





W rite for complete data. Ask, too, about Taylor Vulcan- ) 





SINCE 1801 


TAYLOR FIBRE CO. 
a | \\¥ NORRISTOWN, PA. * LA VERNE, CALIF. 
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cs PHENOL © SILICONE « MELAMINE LAMINATES « FABRICATED PARTS 
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VULCANIZED FIBRE e TAYLOR INSULATION 
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Once again Precision Invest- 
ment Casting proves its value 
and practicability. 


The illustrated part was de- 
signed for lightness, strength, 
and for a better functional de- 
sign. It is cast in SAE-1020 steel 
so that it may be heat treated. 


Had any other method of man- 
ufacture been used many ma- 
chine operations would have 
been encountered that would 
have increased the cost con- 
siderably. 


Engineers and Designers in all 
types of products are finding a 
proven and trusted servant in 
Precision Investment Casting. 


You should check with our en- 
gineers for help in cvtting costs 
and machining time on your 
parts. 


GRAY-SYRACUSE 
_ Sane 


107 N. Franklin Street, Syracuse 4, N. Y. 


Small precision castings of ferrous 
and non-ferrous alloys. 





Gray-Syracuse, Inc. 

107 N. Franklin Street 

Syracuse 4, N. Y., Dept. “A” 
Please send me literature on 
Precision Investment Castings. 
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on these coatings in order that new 
products may be developed to meet 
new, more stringent acceptance tests. 
The scope of the survey is limited 
to the years 1946-1951. Report PB 
106654. 





CORRECTION 


On page 180 of the July 
1952 issue of MATERIALS & 
METHODS, a report was made 
on a paper presented before the 
general meeting of the Ameri- 
can Iron and Steel Institute by 
Dr. E. C. Bain. Dr. Bain was 
referred to as vice president of 
the United States Rubber Co. 
Dr. Bain is actually vice presi- 
dent of the United States Steel 
Co. 





























News of Engineers 





International Telephone and Telegraph 
Corp. has announced the election of Patrick 
]. McGann to the office ot vice president. 


Thomas H. Risk, formerly research 
engineer for the Ethyl Corp., has been 
named a vice president of the R. M. 
Hollingshead Corp. 


Marion Electrical Instrument Co. has 
announced the appointment of John D 
McLellan as plant manager. Mr. McLel- 
lan, formerly vice president and general 
manager of J. H. Bunnell & Co., will 
take charge of manufacturing operations. 


Dr. Alfred Marzocchi has been ap- 
pointed manager of the Textile Chemistry 
Section of the Fiberglas Textile Products 
Laboratory, Owens-Corning Fiberglas 
Corp. 


The retirement of A. W. Payne as 
chairman of the board of directors of 
Crane Packing Co., after more than 30 
years of active participation, has been 
announced. Frank E. Payne, formerly 
president, was elected chairman of the 
board, and Karl V. Rohblen has been made 
president. 


Dr. Frank A. Crossley, head of the 
Dept. of Foundry Engineering at Ten- 





ATTENTION: 


°° MATERIALS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated | 
parts and processes. MATE. 
RIALS & METHODS has pub. 
| lished 60 of these outstanding 
| manuals during the last five 
ears. The supply of many has | 
late exhausted, Nf 
ing subjects are available: 


tt 
wun 


SETI SSSSIE 


| Inexpensive 
The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
| since supplies are dwindling | 
| rapidly. | 
Order Now 
Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 


interested and send 25¢ for 
each copy ordered. Hurry! 
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ENGINEERS 


ut the follow. | 


Powder Metallurgy 

Precision Investment Castings 

Plastic Laminates 

Structural Parts from Metal Powders 
Fabricated Materials & Parts 
Porcelain Enamels 

Beryllium Copper 

Stainless Steels 

Wire as an Engineering Material 
Extruded Metal Shapes & Their Uses 
Ceramics for Engineering Applications 
Heat Resistant Castings 

Mechanical Finishing of Metais—for 
Decorative Purposes 

Welding Electrodes and Rods—for 
Ferrous & Nonferrous Metals 
Nondestructive Testing of Engineering 
Materials and Parts 

Glass as an Engineering Material 
Cleaning and Finishing Stainless Steels 
Compression Molded Plastic Parts 
Wrought Aluminum Alloys 

How to Overcome M>terials Shortages | 
in Product Design and Manufacture 
Die Castings 

Wrought Phosphor Bronzes 

Salt Baths for Metal Treating 
Cold-Headed Parts 

Titanium, Zirconium, Molybdenum, 
Etc. as Engineering Materials 
Plastics as Alternate Materials 

How to Select Brazing & Soldering 
Materials 
Carbon & Graphite Materials & Parts 
Titanium and its Alloys 
Electroplated Coatings on the Light | 
Metals 
Cold Forming Stainless Steel Parts 
Tool Steels 











MATERIALS & METHODS 
330 West 42nd Street 
New York 36, WN. Y. 


Please send me............ copies each of 
the following manual reprints: 

2 #13 #19 S254 56 58 59 
6| 62 63 4S Cs 
71 #72 #73 #7 «7 % 7 «7 «8 
8} 682 06C83} OCS 

Send to: 

DE nedassubs aiachoneene Title .....c0deee 
COTIGIND none 5 ncccc cen ccecdssacsenenenee’? 
ODER aekh cine cv ecsddevesevtnsastseuen™ 
GUY... cceccccecceccccecesceseusccguusass?® 
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These leg-in and leg-out channels 
demonstrate King’s ability to bend 
and weld special shapes. Ellipses, ““S” 
sections, and V’s are others in this 
category. Phone, wire or write for 
capacity charts, catalog, more de- 
tailed information. 


KING FIFTH WHEEL COMPANY 


2915 NORTH 2ND STREET, PHILADELPHIA 33, PA. 
NEbraska 4-2444 











iF YouR D. O. CONTRACTS CALL FOR: . . Pees 





CONTACTS AND CONTACT ASSEMBLIES ‘ * n 
BRUSHES . WIPERS : Sica “~ ~ 
COMMUTATOR SEGMENTS * RESISTANCE WIRES | ore. 
NON-CORROSIVE WEAR RESISTANT PARTS | 


GALL NEY... TODAY! 


Foe years Ney 


Research has covered not only 
the development of specialized 
precious metal alloys for applications such as these, but also the design 
of both standard and special contacts, brushes, wipers and other com- 
ponent parts. Our increased facilities are now geared to economical 
production of these important precious metal components .. . in 


large or small quantities. Consult us. 





THE J. M. NEY COMPANY, 105 Elm Street, Hartford 1, Connecticut 
Specialists in Precious Metal Metallurgy Since 1812. 
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BIG STUFF!.. 


That’s the term for these outsize valves aig: 3a ss. 
SPUN for a Jet Turbine Testing Laboratory. Fa econgeadhe or ‘gt 
gauge stainless steel, each unit consists of a spun no: 
conical section, with the entire outer skin 
welded to fabricated steel ribs. 





SPINNING 
FABRICATING 
WELDING 


GRINDING @ 
FINISHING 






4723 N. 27th $t. Milwaukee 16, Wis. 








News Digest 





nessee A. & I. University, has 

pointed associate metallurgist by 

Researcl I ndation of Illin 
Technology Verne Pul 


métallurgist for Olin Industries, } 
appointed a supervisor in the Meta 
Dept. at the Foundation. 


Che Westinghouse Order of Meri: 
highest company award for distinguished 
service, was presented to the following 
nine executives and engineers: Fred R 
Davis, of Lima. Ohio, manufacturing 
equipment design engineer, Small Moto; 
Div.; Frank W. Godsey, Jr., Baltimore 
manager of the Electronics, X-Ray and 
Air-Arm Divs.; Robert L. Jeans, New 
York, manager, Projects Div., Westing- 
house Electric International Co.; Lee A 
Kilgore, East Pittsburgh, assistant man- 
ager, alternating current generator engi. 
neering, Transportation and Generator 
Div.; John D. Miner, Jr., Lima, manager 
of aviation engineering, Small Moto: 
Div.; Otis Rae, Atlanta, Southeastern 
District manager; John B. Seastone, 
Pittsburgh, manager, materials engineer 
ing; Philip C. Smith, E. Pittsburgh, as 
sistant to manager, Transportation and 
Generator Div.; Carroll E. Valentine, E 
Pittsburgh, manager, design section, gen- 
erator voltage regulators. Other awards 
received by company officials have also 
been announced: Dr. John W. Marden 
Lamp Div. research scientist, recently 
received the highest civilian award given 
by the Army, The Certificate of Apprecia 
tion, made in recognition of his develop 
ment of an alloy for lining barrels 
1utomatic weapons. William R. Hardin; 
/r., an engineer in the Buffalo plant, has 
been awarded the Benjamin Garver Lam 
me Graduate Scholarship for 1952-53 
The appointment of S. C. Leyland as 
manager of engineering, Meter Div., ha 
also been announced by the company 


The TOCCO Div., Ohio Crankshatt 
Co., has announced the opening of 2 
West Coast office under the management 
f Harlan A. Messner. The office is 
located at 3349 Union Pacific Ave., Los 
Angeles 23. 


Thomas J]. Menzel has been appointed 
plating chemist by Hanson-Van Winkle- 
Munning Co. 


C. J. Berini has been named division 
manager, Wayne Div., Gar Wood Indus- 
tries, Inc. 


The following new officers have been 
elected by United Engineering and Foun- 
dry Co. K. C. Gardner, Sr. has been 
named chairman of the board and chief 
executive officer to fill the vacancy created 
by the recent death of F. C. Biggert, Jf.’ 
Geoffrey G. Beard, formerly executive 
vice president, was elected president and 
general manager; Maurice P. Sieger 14s 
been named vice president and senior 
engineer of the company. 


J. D. Swain and E. H. Mangan have 
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are doing today! 





Turning 


For all the miracles of science and engineering wrapped up in a tele- 
vision chassis, the cabinet which holds them was still a bat cher 
item—until the Crosley Division of the Avco Manufacturing Company 
found a better method . . . with the help of 3M adhesives. 


At Crosley veneered ply wood panels are bonded to a welded steel frame 
with adhesives*. By making cabinets in this fashion, costly hand work 
is eliminated and cabinet making put on a production line basis. 


When Crosley first conceived this technique they turned to 3M for 
adhesives engineering. Working together, job-engineered adhesives and 
required production methods were developed. The result is a cabinet 
of unsurpassed beauty . . . strength greater than in hand-made cabi- 
nets... lower costs . . . and a production greatly increased! 


3M adhesives are the modern solution to many types of fastening or 
bonding problems, often bringing important savings in cost and a better 
product. Along with superior adhesives, 3M can also provide you with 
the engineering services so important to a ervine 5 application. 


See what adhesives can do for you... 
Call your nearest 3M office and have a 3M adhesives engineer give 
you technical help on your problem. Or write 3M, Dept.69, in Detroit 


fer Miah 9. ’ : i » oe © 
me ie Sage basket on SM engineered edbesnes coat. ADHESIVES . COATINGS ~ SEALERS 


MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES AND COATINGS DIVISION ° 411 PIQUETTE AVE., DETROIT 2, MICH. 
GENERAL OFFICES: ST. PAUL 6 © EXPORT: 270 PARK AVE.,NEW YORK 17 ¢ IN CANADA: LONDON 





MAKERS OFiscorcy:: BSRANO PRESSURE-SENSITIVE ADHESIVE TAPES ® ug pore yy BRAND SOUND RECORDING TAPE Seiccorcussress BRAND 
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Twist Cap of Thermocouple 
& Plug in Connector 


Thermocouple circuits 
completed that quickly with 
Thermo Electric Bayonet 
Immersion Contact Thermocouples 
and Connector Panels 







= 


This temperature measuring system is principally used when 
embedded and removable thermocouples are required and when circuits 
are frequently broken. Typical applications include plastic molding 
and extruding machines, permanent molding machines, pilot 
plants, test stands, engine cylinders, bearings, etc. 


Type 202D Iron Constantan 


Bayonet Immersion Con- Type JBW Connec- 


tact Thermocouple has sil- Write for tor Panel with FS 
ver tip for rapid response, Conduit Box for 1, 
drill angle taper for prop- Catalog G 2,3, 4, or 5 circuits. 


er seating, spring tension 
for good thermal contact. 


Thermo Electric @. dc 


FAIR LAWN NEW JERSEY 











4 ANNEALING 


Completely Automatic EF Furnace Heats and Quenches 
Aluminum Shapes up to 90 Feet Long. 





furnace to handle any 
product or production 


@ Our wide experience in the processing of aluminum, mag- 
nesium and other non-ferrous and ferrous products can save 
you time and money. We build continuous and batch type 
furnaces,— gas fired, oil fired or electric . . . whichever is best 
for your particular requirement — furnished complete with all 
necessary Charging, discharging, quenching, special atmos- 
phere and special handling facilities. For long, efficient, 
trouble-free service, let EF engineers work with you on your 
next furnace problem. 














4 Gas-Fired, Oil-Fired and Electric Furnaces 
for any Process, Product or Production 





.— WILSOM ST. ot PENNA. R. &. C alow = Chea 





- 
THE ELECTRIC _ FURNACE CO. 
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been appointed executive vice 
of Electro Metallurgical Co..ad 
Union Carbide and Carbon Cor; 





| 


The death of Ingwald M. La 
retary, Claud S. Gordon Co., has been ap 
nounced. Mr. Larson had been ass. 
with the company for 25 years 

The death of R. C. Brower. secretary 
treasurer and director of Timken Rolle. 
Bearing Co., has been announced hy the 
company. 


nm, SE 


late 


News of Companies 





The incorporation of the Commercia 
Products Div., Eldorado Mining & Ref 
ing Lid., as a division of Atomic Ener; 
of Canada, Lid., a new Crown Co., has 
been announced. 


Powder Metal Products Corp. 
America has announced availability o! 
production facilities for precision castings 
made by the new shell :nolding process. 
The line will be marketed under the name 
Die Mold Castings. 


Steiner-Ives Co. has begun constructior 
of a new plant at Union, N. J. 

A new jet engine laboratory, believ: 
to represent the most comprehensi\ 
engine analog work ever attempted by : 
control manufacturer, is being established 
by the Aeronautical Div., Minneapoli 
Honeywell Regulator Co. 


In its second major enlarging move \ 
12 months, California Reinforced Plast 
Co. has announced purchase of a 20,000 
sq ft building at 951 61st St., Oakland, 
Calif. The new move is expected to 
greatly increase production capacity 0! 
honeycomb to meet the growing deman¢ 
from aircraft companies and fabricators. 


Tyer Rubber Co. has announced plans 
for a new factory building which will be 
located adjacent to the company’s present 
plant buildings on Railroad St., Andover, 
Mass. 


Galvanic Products Corp. has announced 
completion of its new plant at Valley 
Stream, N. Y. The new building com 
tains all of the equipment and facilities— 
chemical, mechanical and electrical—re 
quired for manufacturing Selenium rect 
fiers, complete rectifier equipment and 
allied electronic components. 


Penn Metal Co., Inc. has announced 
the opening of new offices at 1025 Com 
necticut Ave., N. W., Washington, D. C 


The H. W. North Co. has moved its 
headquarters and all divisions to the 3- 
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You can’t measure 
urface temperatures aceurataly 
with a toy! 


Ever look inside a shiny mechanical toy? 
Inside —where the Work” is done— 
you don’t find the quality that says craftsmanship, 
performance and durability. 


Apply the same test of quality when you metallic case and shatter-proof glass. 

choose a surface temperature instrument These things speak of quality design and 
. look inside! attention to detail. BUT that isn’t enough 
Hold an Alnor Pyrocon in your hand... to judge performance of a Pyrocon—or 


feel the fine balance .. . notice the all- any instrument. Look closely at a Pyrocon! 


look at the yoke -.-. where the thermocouples are attached. Notice that neither 
plate connection is grounded. Also, those plates are of chromel and constantan 
alloy ...a feature developed by Alnor. 


look at the arm*”... that is electrically inert, serving only a mechanical function 
so that it cannot influence accuracy. See how the rigid arm can be rotated to any 
position and still leave the scale face in a readable position. 


look at the movemenf... and see why we guarantee accuracy of + 2% under 
all ambient temperatures and all combinations of arms and couples. High circuit 


resistance and low current demands produce a movement of extreme sensitivity 
and high, constant accuracy. 


look at the magnet .-.- Alnico, of course. Its large size creates 
high flux density that directly affects sensitivity. Notice, too, the machined pole 


pieces that also increase accuracy throughout the scale range. 


look at the base ---4 heavy brass piece that supports the entire 
movement assuring permanent, rigid alignment. This sturdy foundation means 


long-lived accuracy and electrical stability—even in severe service. 


e-- And ye uv’ll see why the Alnor Pyrocon is the recognized leader 
c 


in the field of surface temperature indication. These Alnor features are the result of 
years of manufacturing experience ... pioneering design and continuing research. 


* Also available with flexible arm, Complete i a 
selection of thermocouples. Scale ranges 
0-300°F., to pare wer te hy or Centigrade 
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How to speed production 


with MAGNIFIERS 


A \y mee, 
j J} 4 
( WA 5 \ a 
L ae 
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Cut waste, get faster, 


surer inspection by fitting 


/ the magnifier to the job. Ge! y 4 
top-performance magnifiers mad- 





by Bausch & Lomb, recognized worla 
leader in precision optical goods. Op- 
erators see more clearly; accurate decisions 
are made easier, costs are reduced. 

NEW 5X 

HASTINGS TRIPLET 

Maximum correction combined with mode:- 

ate power to provide exceptionally wide 

gmat field, iong working distance and superb defi- 

nition. Available with new Hand Illuminator. 


‘ sqnitiers rc a eae 


dustrial Magnifiers—How to Choose and Use 
P eaoost #M® yse THE Them.”’ Bausch & Lomb Optical Company, 
— a 50309 Bausch St., Rochester 2, N. Y. 





FOR MELTING ALL ALLOYS 
3 TO 60 POUNDS 


Ajax-Northrup 20-KW Furnace 



















A complete, easily installed induction melting 
furnace ready to be spotted anywhere in your 
shop ...a versatile combination of melting speed, 
accurate control and over-all economy. 

Melts 30 pounds of red brass in 22 minutes 
from cold start—17 pounds of steel in 40 minutes. 
No carbon contamination. Rapid melting prevents 
oxidation. Excellent for laboratory melting, pre- 
cision casting, precious metals, high-temperature 
work, 

Self-tuning, easy to operate. Maintenance 
limited to annual inspection of two electrodes. 

Also built in 3, 6 and 40-kw sizes, Send today 
for free bulletins. 


AJAX ELECTROTHERMIC CORPORATION 
AJAX PARK > TRENTON 5, NEW JERSEY 


HEATING AND MELTING 


Associate Companies 


AJAX ELECTRO METALLURGICAL CORP. ° AJAX ELECTRIC CORP. 


142-5 AJAX ENGINEERING CORP. ° AJAX ELECTRIC FURWACE CORP. 
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Parade Sts., Erie, Pa 


A huge new rolling mill, cost 
proximately $4,500,000 and capal 
producing extra-wide tapered she 
plate for aircraft, will be installed 
Aluminum Co. of America’s Davenpo, 
Iowa works by late 1953. Equipment fo, 
the mill will be designed, installed ap 
operated by ALCOA under terms of 
lease arrangement with the U. S. Aj 
Force's Air Material Command 


A $32,000,000 expansion program that 
is expected to take about a year to com 
plete is underway at the S. Philadelphia 
Works of the Westinghouse Electr: 
Corp. The project involves re-occupang 
under lease agreement, of the Navy 
owned Merchant Marine plant adjoining 
the S. Philadelphia Works, extensions t 
existing buildings, extensive purchases 
new machine tools, and a previously 
nounced $6,000,000 steam and gas-turbin 
research and development laboratory 


According to a recent announcement 
The Burpee Can Sealer Co. has purchased 
the E-Z Way Tool Co., Chicago, and has 
transferred all manufacturing operations 
for the E-Z Way electric hack saw to th 
Burpee plant. 


The 150th anniversary of the E. / 
Pont de Nemours & Co., Inc., was 
cently observed in ceremonies at the 
of the company’s first mill on Brandywin 
Creek. An audience of nearly 7,00 
people attended the festivities. 


After 62 years at its present address 
William S. Doig Co. will move its entir¢ 
plant from 54 Franklin St., Brooklyn, t 
irs new factory on Maple Ave., Have: 
straw, N. Y. The general offices will re 
main at 894 Manhattan Ave., Brooklyn 


Air Reduction Co. recently held open 
house at its plant in Acton, Mass. Local 
civic and business leaders attended at 
Airco’s invitation to inspect the recently 
completed expansion of its facilities. 


Amperex Electronic Corp. has an- 
nounced that its newly constructed Hicks- 
ville, N. Y., plant is now in full opera- 
tion. The modern structure houses execu: 
tive and clerical departments and contains 
elaborate research, engineering and pro- 
duction facilities for the design and 
manufacture of electronic tubes, trans- 
mitting tubes, special purpose tubes, etc 


To encourage training in chemical re 
search and to assist promising young 
scientists, 13 U. S. educational institutions 


have been offered 14 fellowships by 


Eastman Kodak Co. for the year 1952-55 
All for advanced study, nine of the fel- 


lowships are in chemistry, two in chem 
cal engineering, and three in physic. 
Tennessee Eastman Co., a division © 
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CONTINUOUS 
RODUCTION 


4 Ways 


WITH SPENCER 
TURBO-COMPRESSORS 


There are good reasons why the annual instal- 
lation of Spencer Turbos has increased tenfold 
in ten years and why a recent analysis shows 
that repair parts amount to less than one dollar 
per machine per year. 





TWO 


wae NGS ! No. 1. The Spencer multi-stage construction allows 


a smaller diameter machine with lower peripheral 
speeds of the fan blades and of the motor itself. The 
wear on the bearings is therefore cut to a minimum. 























No. 2. The only rotating contacts are at the two 
ball bearings, which if kept greased will assure satis- 
factory operation without work stoppages for many 
years. 


zm No. 3. Here is a machine as simple as an electric 

rP i fan, with a rugged construction, as sturdy as a steel 
RI ae F p I | " | bridge and with wide clearances between the rotating 
elements and stationary parts. Users say “the Spencer 


a N ST at CT () N | . : | oa goes on forever with little attention.’ 














es 
“ Set een 


I ——————— No. 4. Balanced Impellers. Each fan is individually 
{ BALANCED balanced before the machine is assembled. This de- 


creases the vibration, increases the life of the bear- 


| M P E [ [ E RS ings and packing and produces quiet performance. 








35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 
THE SPENCER TURBINE COMPANY ¢ HARTFORD 6, CONNECTICUT 


SPENCER FS 


HARTFORD 





























for an increasing 


Our service : 


includes 


Mr. Frank J. Burke 


Philadelphia 2, Pennsylvania 
Phone 


Mr. Henry H. Van Cleef 
Box 247 

Branford, Connecticut 
ee ‘ 





Custom Extrusion and Extrusion 
Fabrication Service 


being used profitably 


number of industrial and other applications 


novelties, belts 
distribution. 

¢ Producing own extrusion dies and special equipment 
required for jobs. 

* Extrusions of rods, tubes, ribbon-type, contour and 
other shapes of 
volume. 

* Prompt sample presentation. 


An efficient organization. 

Intelligent engineering and expert counsel of design. 
Highly developed extrusion “know-how” 
tion techniques. 
Extrusions for 


and produc- 


successful use in the manufacture of 
fluorescent lighting fixtures, signs, luggage, tools, hard- 
ware products, ladies fashion accessories, packaging 
and many other items—for national 


thermoplastics materials—in any 


Ask for Suggestions, Costs and More Information on 
Plastics Extrusions for Your Products. No obligation. 


SHEFFIELD 
Sy 


PLASTICS 








INC. 
SHEFFIELD © MASSACHUSETTS 


Sales Representatives 


SMEFFIELD PLASTICS, Inc., One No. LaSalle Street, Chicago, Illinois .. 


Rm. 1031 Commercial Trust Building 


Locust 4-0456 


.8-2205 


.....Franklin 2-1557 


Mr. James W. Whitfield 
3018 ''O"' Street, N.W. 
Washington, D. C. 
Le ies Emerson 6007 
Mr. Ward A. Robinson 
473 Washington Street 
Wellesley, Massachusetts 
DE, Saw cevdiewtieies ..5-51ll 
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KESTER SOLDER COMPANY 


4212 Wrightwood Ave., Chicage 39 
Newerk 5, New Jersey * Brantford, “aneda 
= 


Write for sample assortment or 


test somples for your specific job. 





TO SAVE PRODUCTION TIME 


KESTER 


SOLDERFORMS 


For Soldering with flame, carbon-resistance, 


oven, induction and conventional iron. 


DIMENSIONAL STABILITY Every single Kester 
Solderform is made exactly to specification. 
What's more .. 
way to you, in perfect condition, because 
of Kester’s scientific packaging. 


. they are delivered that 


KESTER 
SOLDER 
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ships to five educational institut 


the southeastern states 


News of Societies 





At their 12th annual convention 
cently held in Hot Springs, Va., member: 
of the Alloy Casting Institute elected th 
following officers to serve for the coming 
year: Harvey T. Harrison, executive vic 
president, Duraloy Co., was reelected a 
president; G. A. Baker, vice president 
The Duriron Co., was elected as the new 
vice president. Two new directors wer 
elected for terms ending in 1954: C. M 
Carmichael, vice president, Stainless Stee 
& Alloys Div., Shawinigan Chemicals 
Ltd., Montreal; and M. N. Ornitz, vic 
president, National Alloy Steel Diy 
Blaw-Knox Co. E. A. Schoefer, exceutive 
secretary of the Institute, was reelected 
New officers of the Technical Researct 
and Shop Practice Committees were als 
announced: chairman of the Technical Re- 
search Committee is now N. A. Mat- 
thews, of the metallurgical Laboratories of 
American Brake Shoe Co.; and the new 
chairman of the shop Practice Committe: 
is R. O'Conner, Cooper Alloy Foundry. 


Porcelain Enamel Institute has 
nounced the appointment of Homer |} 
Humbert as administrative assistant 


A new Santa Clara Valley, Calit 
chapter has been chartered by the Ameri- 
can Society of Tool Engineers. The chap- 
ter is the 98th to be chartered by th 
22,000-member technical society. 


The National Metal Trades Assn. an 
nounced the recent appointment of Albert 
S. Gardner to the newly-created position 
of director of member relations. 


J. H. DuBois, vice president, engineer 
ing, Mycalex Corp., has been appointed 
chairman of the annual National Socie) 
of Plastics Engineers Prize Paper Contest 
The contest is sponsored each year by the 
Society to encourage plastics technicians to 
prepare technical papers on various phases 
of the plastics industry. 

A fellowship for conducting systematic 
studies of standardization and its appli- 
cations in science, engineering, production 
and marketing has been announced by the 
Mellon Institute. This fellowship will be 
sustained at the Institute by a grant from 
the Sarah Mellon Scaife Foundation of 
Pittsburgh, and its projects will be orga? 
ized and supervised by Dr. Dickson Reck, 
Advisory Fellow. 


Dr. Hilding V. Tornebohm, vice presi- 
dent and technical director of SKF Indus- 
tries, Goteborg, Sweden, has been elected 
president of the International Organiz4- 
tion for Standardization. 
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This pioneer in the aluminum 
extrusion business can furnish your ex- 
trusions in quantity and deliver...on 
time. Send prints or sketches for prompt 
quotation. Buy your aluminum extru- 
sions from the Big Name in the business. 
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YOUNGSTOWN MANUFACTURING, INC. 4 
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1. Rounded non- 
weld corner con- 
struction. 

2. Long life V- 
Skids. 

3. Gas tight weld- 
ing. 


4. One-piece cast tsavuees 





bottoms, optional. 


You’re Production Time Ahead with 
STANWOOD CARBURIZING BOXES! 


Rolled plate sides mean less box weight, more space per 
load for your parts. Stanwood's top-to-bottom even expan- 
sion and contraction gives you far more hours of service 
life under high temperature operation. For extra strength 
all corners are formed instead of welded. All necessary 
welding is gas tight. One-piece combination cast bot- 
toms and legs are available for extra-heavy loading. Get 
the very latest information on industry's most up-to-the- 
minute carburizing boxes. Write for Stanwood Catalog 


No. 16... now! 





4813 W. Cortland St., 





1 2 '/, -ton melting furnace 


A lever handle control valve is mounted on side 


of furnace . - metal is heated by means of 
burners mounted below the pot, firing tangentially 
to the internal lining. This gives a uniform heat 
distribution and avoids flame impingement on the 
pot, contributing to longer pot life. Unit may be 
built for gas, oil, or gas-oil combination firing. 
gia Venting ovt the hot gases takes place 
between the pot and the refractory ring at the 


Chicago 39, Ill. 





tilted 
hydraulically 


top of the furnace. The internal lining of the 
furnace is made from first quality fire brick, 
backed up with sufficient insulation, to minimize 
heat losses. The large capacity allows a single 
pour to fill a complete mold, thus eliminating 
subsequent pours. . . . The large diameter of the 
pot opening allows chargi of “4 pieces of 
metal. . . . Pot size: 76” diameter y 37” deep 
. send for complete information. 


VLA INDUSTRIAL FURNACE COMPANY 
CLLCUUEC 2622 CRANE AVENUE . DETROIT 14, MICHIGAN 
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Meetings and Expositions 


PRESSED METAL INSTITUTE, an 
meeting. Pocono Manor, 
Sept. 14-18, 1952 


i 


NATIONAL FOUNDRY ASSOCIA) 
annual meeting. Chicago. § 
18-19, 1952 

STEEL FOUNDERS’ SOCIETY, fall! 
meeting. Hot Springs, Va. Sept 
22-23, 1952. 

NATIONAL ELECTRONICS CONFER 
ENCE. Chicago. Sept. 29-Oct. | 
1952. 

ASSOCIATION OF IRON & STEE! 
ENGINEERS, annual convention 
Cleveland. Sept. 30-Oct. 3, 1952 


GRAY IRON FOUNDERS’ SOCIETY, 
annual meeting. Cleveland. Oct 
16-17, 1952. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Institute of Metals Div. fall 
meeting. Philadelphia. Oct. 20- 
22, 1952. 

AMERICAN WELDING SOCIFTY, an 
nual meeting. Philadelphia. Oct 
20-24, 1952. 


NATIONAL METAL CONGRESS & 
ExposiTION. Philadelphia. Oct 
20-24, 1952. 


SociIETY FOR Non-DESTRUCTIV!I 
TESTING, annual meeting. Phila- 
delphia. Oct. 20-24, 1952. 


PORCELAIN ENAMEL INSTITUTE, 
annual meeting. White Sulphur 
Springs, W. Va. Oct. 22-24, 1952 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, transportation meeting 
Pittsburgh. Oct. 22-24, 1952. 


ELECTROCHEMICAL Society, fall 
meeting. Montreal. Oct. 26-30, 
1952. 

AMERICAN SOCIETY OF Bopy 
ENGINEERS, annual convention 
Detroit. Oct. 29-31, 1952. 


AMERICAN SOCIETY OF MECHANI 
CAL ENGINEERS, Fuels and 
AIME Coal Divs. joint confer- 
ence. Philadelphia. Oct. 30-31, 
1952. 


SOCIETY OF AUTOMOTIVE ENGI 
NEERS, diesel engine meeting 
St. Louis. Nov. 3-4, 1952. 


PITTSBURGH DIFFRACTION CON- 
FERENCE. Pittsburgh. Nov. 6-7 
1952. : 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, fuels and lubricants meet- 
ing. Tulsa. Nov. 6-7, 1952. 


NATIONAL FOUNDRY ASSOCIATION, 
annual meeting. Chicago. Nov. 
10-12, 1952. 


AMERICAN STANDARDS ASSOCIA- 
TION, annual meeting. New 
York. Nov. 19, 1952. 


AMERICAN SOCIETY FOR QUALITY 
CONTROL, Mid-West conference 
Indianapolis Nov. 20-21, 1952. 








MATERIALS & METHODS 


eV 





